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cutting edge to prevent separation of ’ 

needle. Refer to illus- 
nasal bone fragments with premature and a plastic Inner e 0 illus 
low fracture Cannula. trated instruction booklet 
OW 

packed with each instru 


Ref. Archives of Otolaryngology, February 1953 ment before using 


~ 
through surgical Reprint describing technic 
2067 Broadway, at 72nd Sé.. supply dealera 
R.A. DIVISION Sierra Engineering Co 


New York 23, N. Y. 


123 E. MONTECITO AVE. SIERRA MADRE. CALIFORNIA 


3 
a 
3 
7 
| | 
| 
| 
q 
af 
¢ 
4 
he 


A.M.A. ARCHIVES OF 


Editorials 


Sixth International Congress of Otolaryngology 


brom May 5 to May 10 the Sixth International Congress of Otolaryngology 
was held in Washington, D. C., under the eminent leadership of Arthur Proetz, 
St. Louis, President, and Paul Holinger, Chicago, Seeretary-General, with the 
assistance of a committee composed of prominent American otolaryngologists 
Phe Congress was attended by some two thousand delegates from nearly every 
country in the world. There were two hundred scientific papers read and discussed, 
seventeen scientific exhibits, television shows of surgical operations and techniques, 
elaborate moving picture, or cinema, programs, and a host of commercial exhibits 
Phe Sixth ¢ ongress Was most successful, and was even blessed by good weather 

Phe Congress was held in Copenhagen, Denmark, in 1928, under the 
presidency of Schmiegelow, with subsequent ones in) Madrid, Berlin, London, 
and Amsterdam, this being the first in America, although in 1912 there was held 
in Boston the Ninth International Congress of Otology under the presideney 
af ¢ Blake, of Harvard 

When we consider the great number of titles presented and discussed, the 
reports of research and of new surgical and therapeutic measures advanced, it 
is evident that the term apphed to otolaryngology, “a dying specialty,” 1s entirely 
unjustified. Otolaryngology is a most vigorous and expanding specialty, which 
deals with more diversified subspecialties than those concerned with organs Of 
areas in other parts of the body. Many of these subspecialties were pioneered 
by otolaryngologists, such as maxillofacial surgery, rhinoplasty and otoplasty 
allergy, some types of neurosurgery, speech and voice therapy, audiology, the 
modern temporal bone surgery, bronchoesophagology, and diagnos of bram 
lesions by the aid of vestibular reactions. The otologist is taking an important 
part in industrial medicine in the study of the prevention and amelioration of 
occupational deafness. 

Pruly this Congress has disclosed that for a “dying specialty” the patient 4 
exhibiting a most vigorous response to otolaryngological therapy 

Following the Washington meeting, the Sixth International Congre of 
Bronchoesophagology took place in Philadelphia on May 12 and 13; an Interna 
tional Congress on Audiology in St. Louis, May 14 and 15, and an International 
Voice Conference in Chicago, May 21 and 22 

(GEORGE M. Coatt 
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Cramps of the Professional Voice 


JUAN ANDRADE PRADILLO, M.D., Mexico, D. F. 


A painful, paroxysmal, although tempo 
rary, muscular contracture is a typical char 
acteristic of the voice professional’s cramp 
affecting fibers, a single muscle or various 
muscles in the larynx, or others normally 
aiding in the formation of the voice. There 
is also temporary aphonia. 

In 1950, when writing on vocal fatigue, 
| expressed my opinion that cramps might 
athletic 
Parneaud * described them for the first time 


occur similarly to cramps.’ Jean 
in 1955 


Cramps may affect not only extrinsic as 
well as intrinsic museles of the larynx, but 
also other muscles forming a part of the 
vocal organs, as in the thorax, abdomen, 
pharynx, mouth, ete. 

The extrinsic muscles of the larynx make 
it go up, down, forward, or in a_bascule 
manner 
muscles include the tensors, 


We shall 


make special mention of the tyroarytenoids, 


The intrinsn 
the dilators, and the constrictors 
commonly called yvoeal chords. These mus 


cles are formed by two types of fibers, 
arychordals and tyrochordals, which are not 
parallel to the free edge of the vocal chords. 
\ll the muscular fibers are inserted like a 


When the 


fibers receive an actuating potential they 


comb's tooth on the free edge 


become shortened, and in doing so the free 
cdge of the yvoeal chord is shaped mto a 
concavity toward the internal portion. When 
the 
returning to the original form because of 
The 


those of the myocardium from the point 


nervous flux ceases, the chords relax, 


their elastic nature. fibers resemble 


of view of their histologic constitution as 
well as their physiology, since they have the 


Accepted for publication May 6, 1957 
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most interesting property of fibrillating, ot 
moving rhythmically, of vibrating. The re 
current action is similar to that of the car 
diac branches of the vagus.** 

This muscle of the larynx has therefore 
the activity not merely of contracting like 
most muscles but also of vibrating, thus re 
quiring a proportionally greater quantity of 
nutrients and especially oxygen to satisfy 
the that 


with its functional activity. In this aspect 


metabolic requirements develop 
it can be compared to the cardiac muscle 
which vibrates in a similar fashion and also 
requires greater quantities of oxygen. 

The etiology and pathogenesis of vocal 
cramps do not differ from those of other 
cramp cases such as writer’s, swimmer’s 
nocturnal cramps, ete. 
the 


are led to 


frequency of these 


that it ts 


By studying 
cramps we believe 
quite considerable, although it is difficult to 
study a sufficient number of cases, sine 
normally the patients do not identify the 
symptoms with a cramp but disregard then 
as pertaiing to “trac’’ (vocal anxiety ) 
Furthermore, many of these patients will 
hide their condition, considering that it may 
be caused by nervousness or a poor vocal 
technique 

It has been necessary to interview many 
voice professionals, such as singers, speak 
ers, announcers, singing teachers, and jai alai 
booking agents to obtain a certain amount 
of information, which cannot as yet be con 
sidered sufficient. 

It may be inferred that these cramps are 
more frequent after the age of 40. 

Vocal fatigue is a determining factor 
The cramps occur after a prolonged period 
of vocal exercise. The cause is that in the 
muscular metabolism during the anaerobic 


phase the carbohydrates pass through vari 
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CRAMPS 


OF THE PROFESSIONAL 


transformations : glucose 


ous 


glycogen 
glucose-6-phosphate — pyruvic acid — lactic 
acid; and an exaggerated muscular activity 
can promote the formation of an excessive 
quantity of pyruvic acid, thereby disturbing 
the succeeding phases of the metabolism. 
The incomplete combustion originated, in 
turn, creates a lack of oxygen (oxygen debt) 
necessary for the proper functioning of 
muscular fibers, especially when the activity 
is intense. 

This anoxia, like cramp cases mm other 
parts of the body, may be caused by arterial 
disturbances since they provoke a defective 
blood flooding. However, the arterial altera 
tions might be recognized in other vascular 
locations and in patients of a more advanced 
age, but this cause 1s considered as excep 
tional, 

l‘undamentally, as has been mentioned, the 
determining cause of this condition is fa 
tigue, leading to anoxia and metabolic upsets 
latigue might easily take place, for instance, 
when an artist 1s rehearsing a number of 
different works at the same time, having to 
adapt his voice to each one of them and 
undergoing excessive strain 

It has been said that pain may be pro 
duced by a compression of the sensitive 
nervous filaments; this view is not accept 


able 


local anoxia since it is quite comparable to 


the pain must be attributed to the 


the angina pectoris pain. 
\part the 


fatigue, some special body conditions are 


from main factor, which is 
necessary 

Metabolic changes brought about by hor 
monal diseases and by those of general 
character, disturbances of glucide metab 
olism, and uricemia, as pointed out by others, 
all have a bearing in the production of 
cramps, 

In this connection, as well, there are 
hypotheses based on some facts 


of 


have been obtained, and they are similar to 


Iclectromyograms cramped muscles 
those obtained when there is calcium defi 


ciency in the nerves, 


Indrade Pradillo 


VOICE 


A decrease of calerum in the blood stream 
provokes tentany, a spontaneous and de 
ranged activity of the motor nerve cells 
followed by a permanent contracture of the 
muscles, Calcium metabolism is subject to 
the of 
elimination 


action certain hormones, Calcium 


accelerated by thyrotoxin, 
and, conversely, the parathyroid glands se 
crete another hormone acting as a buffer to 
concentration of cal 


maintain constant 


cium in the blood, 

On the other hand, some suprarenal cot 
ticosteroids and thy rotoxin have the property 
the 
nervous activity. This explains why cramps 


of increasing sodium necessary for 
may develop as a consequence of sodium 
losses after the use of diuretics, or from 
excessive diaphoresis 

Inflammatory processes and the irritation 
centers affected by reflex mechanisms have 
causes of muscular 


been) mentioned as 


cramps. The psychoneurotic factor has an 
influence on voice professionals as in writer's 
cramp. | attribute this condition to the faet 
that the psychoneurotic will adopt a poor 
posture, will make unnecessary contractions, 
and will talk fast with no rhythm or relaxa 
tion, thereby producing undue fatigue?! 
leven though the etiology and pathogenesis 
assumed 


of cramps are unknown, it can be 


that anoxia plays an important role 


Clinical Considerations 


After vocal fatigue, produced by the 
causes already mentioned, an intense pain 
develops, generally on the sides of — the 


larynx, making it impossible for the person 
to emit any sound 
The 


a corrective, may be able to go on singing, 


It rarely lasts over one 


minute, patients, trying massage as 
although the cramp may return immediately 
or after a few days when the patient tries 
Afterwards, 


return sporadically. 


vocal exercise cramps may 


Vocal cramps should not be confused with 
other phonetic impediments such as “trac,’ 
neurovasomotor monochorditis, 


etc. 


coup de 


fouet, “crac,” 
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Phe pathologic “trac,” or vocal anguish, 


is determined by an emotional state. Lesides 


the phonetic disturbances which may lead 


to the incapability of emitting some sounds, 


there are general and psychic phenomena, 
such as pallor, cold sweats, dryness in the 
mouth, and a sensation of ill-fecling leading 
to depression. These conditions are due to 
an adrenalin discharge which accompanies 


The “trac 


all emotional states belongs to 


a disturbance of the neurovegetative life 
caused by the anxiety factor 
In the 


of the glottis, and sounds do not come out 


“crac” there is a hypercontraction 


In neuroyvasomotor monochorditis — the 
reddening of a single vocal chord is present 
Speech shows only slight modifications, but 
singing is almost impossible; it cannot be 
done for a long period, and there is fatigue 
It may result from a vasomotor dystonia, 
from funetional strain, or from = laryngeal 
trauma of vocal origin 

In the coup de fouet of Moure there is 
a submucous hemorrhage in one of the 
chords, produced by a great glottic effort 
Intense pain is present, as well as aphonia 
followed by dysphonia, which may become 


incurable! 


Cases Observed 


Among the cases studied there are the 
jat-alar book makers. They are in general 
strong and large men who im their youth 
were actual players. It is interesting to heat 
them shout, placing bets between spectators 
and raising their voices way above the noise 
that 


watches the game and oftentimes gambles 


and yelling of an emotional publi 


small fortunes. They work about six hours 


per day. They normally use their powerful 


baritone voices, although a few, to avoid 
fatigue, use a biphase or falsetto voice 

1 examined 20 cases and found that 250% 
suffered from voeal cramps 

All the cases observed, including singers, 
teachers, speakers, radio and television an 
nouncers, were carefully studied according 
to the methods of Tarneaud and Garde 

Case 1.—Woman 70 years of age, Mexican, 47 


years in the singing protession She is a contralto 
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even in its last years 


up to C-3. The 


with a voice 


Her 


quantity ot 


magiuificient 
from flat 


voice spatl 1s 


pulmonary air was measured with 


spirometer at 4.8 liters. She is a diabetic wit! 


up to 480 mg. of glucose in the blood and at one 


time had a coma. During that period she had t 


prepare several works of different nature, adapting 


her voice to each one of them. This caused her 


fatigue, and on three occasions she had aphonia 


without dyspnea, with intense the 


side of 


She alse 


sternocleidomastoid extending to the left 
the larynx and lasting about one minute 

experienced cramps in the left hand, in spite of 
being righthanded, because while concentrating 01 
er work she would have involuntary contractions 
no her left hand. She showed some hyperac tivity W 


suprarenals. Puberty was precocious, at age 
WY, years, and menopause at 36 


The 


those of 


cramps her vocal 
her left 


Disturbances in glucide 


Comments : 


organs, like hand, were 


caused by fatigue. 
metabolism, as well as the psychic factor 
producing unnecessary contractions, and 
sometimes the adoption of 


that 


poor posture 


were causes had an influence in_ the 


production of those cramps 
Case 2.—Woman 38 years old, Mexican, short 
teacher She pupil 


about eight hours daily, in a loud voice, as fast a 


hand gives dictation to het 


possible, and almost without rhythm or modulation 


She had chronic tonsillitis with toxic manifest 


tions, because of which she underwent operation 


With excessive vocal fatigue, she experiences i 
side of the larynx and 


tense pain tm the left 


iphonia without dyspnea, disappearing within 


one to three minutes. Her voice is correct 
Comments: This cramp of the vocal o1 
gans is produced by fatigue. Possibly the 
infectious state of the tonsils was a factor 
since the cramps have not recurred after the 
operation, although she was advised to us 
a better vocal technique 

Man 46 Spamard- Base 


jat-alai player and for 


Case 3 years old, 


lle was a eight vear 


has acted as a jat-alat booking agent. His vorce 
is a dull baritone when he 
talks loudly. He works 
VOICE ibout six daily He 


tonsillitis, 


speaks but strony ane 


clear when he using 


hours suffers fror 
hoarseness, had and 


When he 


feels pain in the 


frequent 


operated on reaches a state of voc 


fatigue he middle portion of th 


sternocleidomastoid, with aphonia as well Phi 


lasts for abont one minute, although at times 


mild pain persists for several days 
had the same pain during the night, severe enoug 


to awaken him. Cramps the  abdomina 
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muscles have also appeared at times ot great 
On one occasion he also experienced 
He has also 

His 


vibration 1s 


vocal strain 


spasm of the larynx with dyspnea 


had nocturnal cramps i the legs vocal 


chords are thick and red, and their 
noted to be irregular when seen with a stroboscope 


He has a deflected 


and dryness of the 


nasal septum with a small 


orifice, mucous membrane 
Comments: This man has made poor use 
of his voeal organs, exerting extreme effort 
l‘urthermore, his vocal technique 1s not cor 
rect, as 1s shown by the reddening and poor 


has caused the cramps of the sternocleido 


vibration pattern of the yvoeal chords 


mastoids and, | believe, also of the intrinsi 
laryngeal, muscles, since aphonia has been 
present. I:ven though no alteration in other 
organs is apparent, there are without doubt 
conditions which account for the abdominal 


cramps and others such as his nocturnal 


cramps in the legs 

Man 46 old; 
Since the age of 6 years he has acted 
For the last 


CASE 4 years Spaniard trom 
\ndalusia 
four 


His 


Oftentimes at night he has awakened, 


aS a singer in zarzuelas years 


he has been a jai-alai booking agent voice 
is baritone 
feeling intense the middle 


pain in portion of the 


recedes in about) one 
neck about. He has 


times. His 


voice 18 dull, but it 1s clear and strong when loud 


ster nocleidomastoids, which 


minute when he moves his 


not tried speaking at those normal 


Fatigue sets in very markedly when he becomes 


angry; his voice pitch changes, and dysarthria 


occurs. The vocal chords are thick, and there is 


secretion. Defective vibration is seen with the 


stroboscope He sutfered leg cramps when he was 


in athlete and he now has them after sitting for 
several hours playing cards 

Comments: The cramps of the vocal or 
gans may have been caused by fatigue, as 
were those in the legs when he exercised. 
Those present when playing cards had a 
static Cause, poor posture, 


Man 65 old, 


singing profession for 40 years, baritone. He ha 


Case § years Mexican, in the 


2 octaves of 


with 30 


sugar in the urine and 150 mg. in the blood 


had a powerful and clear voice with 


extension He has diabetes, occasionally 
gm. ol 
In 1920 he had dysphonia because of vocal fatigue 
ind had to reeducate his voice. During that time 


he suffered intense pain in the central portion of 
the sternocleidomastoid and in the left side of the 
There 
was no dyspnea, and the pain subsided after about 


After 


larynx. He was unable to emit any sound 


one minute with the application of massage 


Indrade Pradillo 


a five-minute rest he would be able to sing again, 
although at times the pain and contracture would 
repeat. Sometimes he would have to stop singing 
altogether, and the same clinical symptoms would 
singing 


During that period he had an excess of vocal work 


appear again the next day if he tried 


He has suffered nocturnal cramps in the legs and 
arches of the feet 


Comments: This is a typical case of 


cramps in the vocal organs caused by fatigue 


with disturbances of the glucide metabolism 
resulting in nocturnal cramps in the feet 


Woman 43 


popular 


CASE 6 vears of age, Mexican, 


works for three hours 


hour all 


and ( le ar; 


singer ol SONS, 


week and for one other days; 


and 


once a 


voice 1s strong the pitch 


soprano 


is accurate homogeneous. She has suffered 


from nasal polyps and has been operated on 


account She does not 


little 


several tumes on this 


vocalize and rehearses only with the orches 


tra; therefore she ha to exert her voice unduly 


in order to sing. ‘This causes fatigue and intense 


pain in the right side of the larynx, with complete 
This is followed by coughing, but 
able to 


loss ot voice 


after a few moments she 1s again sing 


It has not been unusual for this situation to be 


repeated after a few days. O. R. L. examination 


revealed nothing unusual 
Comments: Undoubtedly this is a case of 
cramps in museles of the vocal organs due 
to fatigue 
Case 7 Man of 56, ‘Toledo 


a booking 


Spamard from 


and 3s NOW 
daily 
with a yood extension and 


When hard he has felt 


pain in the sternocleidomastoid and has had almost 


He was a jat-alai player 


agent. He works six hours with his voice 


Baritone, strong voice, 


working very 


clear pitk h 


complete aphonia, being able to speak only in a 


The 


disappearing 


very low voice pain lasts for one or two 


after he wyesticulates and 


When he Wa a 


from cramps in the legs 


munutes 


neck about jal-alai 
suffered 


by fatigue Ife has 


moves his 
aused 


player he 
traces of tonsils which were 
poorly operated on 

Comments: The cramps in the sternocles 
domastoid were caused by fatigue, with a 
possible influence of the tonsil remnants 
Cramps in the legs were also caused by 
fatigue 

Case &-——Man 47 


He was once a jat-alia player but for the 


years old; Spaniard— Basque 
last 15 
vears has been a booking agent. He suffers from 
Works six 
suffered 


aphonia 


chronic tonsillitis hours daily and tires 


frequently. He has from slight pre 


laryngeal pain and with a duration of 


about one minute. In such cases the same clinical 
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picture would return, if he tried to speak loudly, 
and it would be necessary for him to decrease the 
intensity of his voice to keep on talking. He 
has suffered from cramps in the legs and arms 
due to fatigue 

Comments: The cramps of the vocal 
chords, like those of the legs and arms, were 
produced by fatigue and possibly influenced 
by the tonsil infection, 

Case 9.—Man 29 years old, Spaniard. He is a 
professional soccer and jai-alai player as well as 
jai alat booking agent. He works five hours daily 
using his voice, which is a strong baritone with 
clear pitch 

Frequently he has slight) prelaryngeal pain 
and aphonia, which last not more than one minute 
These symptoms are repeated exactly when the 
patient raises his voice, and he has been able to 
speak again on decreasing the intensity of his 


voice 


General Comment 


It is noticeable that the majority of per- 
sons suffering from vocal cramps also ex 
perience cramps in other muscles of the 
body. 

In all cases fatigue has been the determin 
ing factor, 

The symptomatology of voice cramps ts 
similar to that of other cramps: pain and 
incapability for a short time of carrying out 
the normal function of the muscles affected 

In persons who suffer from voice cramps, 
one finds alterations in glucide metabolism, 
as well as psychoneurotic factors which 
cause the adoption of incorrect postures, 
which in turn produce fatigue; diaphoresis 
also occurs after strenuous exercise, All of 
this is found in persons affected by other 
cramps, anoxia being the possible result of 
all these upsets. 

Upon investigation it ean be demonstrated 
that the frequency of vocal cramps, like that 
of other types, 1s quite considerable 


Conclusions 

1. The voice professional’s cramp does 
exist. 

2. The etiology and pathogenesis are no 

different from those in other cramps. I[t 1s 

believed that anoxia plays an important role. 
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3. The frequency is surely greater than is 
generally believed. 

4. The clinical picture consists essentially 
of pain in one side of the larynx with in 
capability of phonation, rarely lasting mor 
than one minute, 


General Hospital of Mexico 
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Nose and Nasality 


EMIL FROESCHELS, M.D., New York 


The term = nasality, derived from Latin 
nasus (nose), seems to serve excellently the 
purpose of characterizing certain acoustic 
impressions of abnormal speech. Yet science 
also asks for a definition of a term. Now 
either the term nasality suggests a very un 
clear definition, namely, “something abnor 
mal going on in the nose,” or the term 
proves to be wrong after an exact definition 
of the condition has been found. 
Observation shows that there are funda 
mentally two entirely different acousti 
impressions that indicate “something going 
on in the nose.” Furthermore, normal 
speech also sometimes produces the impres 
sion of “something going on in the nose.” 
The latter fact also could suggest the use 
of the term “nasality,” and certainly the 
same term should not be used for normal 
and abnormal conditions. The impression 
of “something going on in’ the nose’ in 
normal speech can, if well defined, serve 
as a starting point for understanding the 
abnormal acoustic findings, inaccurately 
called “nasality.” The physiologic features 
suggesting the term nasality are the peculiar 
sounds which characterize the nose sounds, 
m,n, ng. Exact phonetic examinations have 
revealed that the vowels neighboring a nose 
sound change slightly toward the peculiar 
sound characteristic for nose sounds (1B. von 
Dantzig !). Nasality (normal and abnormal) 
can be heard, seen, and felt. To see it one 
puts a laryngoscope under the nostrils while 
the examinee says m or n or ng. The 
laryngoscope should not be placed under the 
nostrils before the patient says the sound, for 


the “nasality” produces a film of moisture 
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film wall also 


on the laryngoscope. Such 
result from nose breathing. Therefore, if 
the laryngoscope 1s put under the nostrils 
before the examinee speaks a nasal sound, 
the breathing moisture will hinder the 
“nasality” moisture from being visible. A 
phonetic graphic method, also leading to 
visible findings, will be dealt with later in 
this paper. 

The tactile method consists of putting 
slightly (without pressure) the tip of the 
physician's middle finger at one ala of the 
nose of the examinee. Vibrations will be 
felt during the pronunciation of a nose 
sound. All these tests, and one more which 
will be deseribed later, can be used also for 
pathological conditions. 

“Nasality” is, as said before, a physiologic 
finding, and therefore the term should not 


\lready 


a theoretic consideration makes it probable 


be used for pathological tindings 


that “something going on in the nose” may 
impress the listener as pathologic if it is 
either too much or too little as compared 
with the physiologic feature. This theoretical 
consideration really coincides with the faets 
There are cases in which the peculiar aeous 
tic characteristic of the nose sounds shows 
in all the voiced sounds. In the vowels it 
becomes most obvious This condition has 
been named open nasality, or rhinolalia 
aperta These terms also seem to me not to 
help the student in his endeavor to under 
stand the pathologic procedures that lead to 
the acoustic impression. Vor “open” (aperta) 
is exactly what gives the physiologic nose 
sounds their peculiarity The soft palate 
(which rises in all other speech sounds of 
english and, touching the posterior wall of 
the pharynx at Passavant's pad, closes off 
the mouth from the nose*), hangs down, 


* According to Hajek,’ also lateral muscles of 


the pharynx approach the rising velun 


is 
5 
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A 


thu 
the 


giving the air the opportunity to enter 


nose. Therefore, in my opinion, the ad 
jective “open” Caperta) should not be used 


to signify a pathologic condition. I have in 
troduced the term hyperrhinolalia (too much 


the speech impediments in 


rhinolalia ) for 


which all the voice sounds carry with them 


the 
the 
rhinolalia ), on the other hand, should signify 


in Which the nose sounds show 


sound normally characteristic only for 


nose sound Hyporhinolalia (too littl 


those cases 
too litthe or are missing altogether 
Hyperrhinolalia may be organic or fun 
tional. The orgame condition may be con 
genital or aequired. Congenital forms are 
in the palate or too short a 
velum lifted the 
posterior wall of the pharynx) or a paralyzed 
Acquired results 


traumatically 


cleft palate, hol 


(which if cannot reach 


velum hyperrhinolalia 


from acquired holes the 


like 


tonsil 


palate, from destructive diseases, 


after 
Acquired but 


syphilis, from sear formation 


lectomy or adenoidectomy. 
functional hyperrhinolalia can derive from 
In the latter 


pains after these operations. 


case the patient develops the habit of not 
lifting or of lifting insufficiently the velum, 
after have (habitual 


38 The 


cases of postoperative hyperrhinolalia are of 


even the pains gone 


form, according to (gutzmann *), 
special interest to the rhinologist, In a paper 
devoted this speech trouble * | pointed 
out that, although it is very probable that 
hyperrhinolalia can be due to surgery, it has 
not been proved so far. Only if the existence 
of a preoperative hyperrhinolalia can be 
demied, is one entitled to speak of postopera 
tive hyperrhinolalia. Texact logopedic exam 


nations before tonsillectomy and before 
adenoidectomy are missing, The mirror test, 
deseribed above could have revealed an in 
sufficient of the while 


acoustically hyperrhinolalia was not evident, 


function velum, 
at least not to the, in this respect, untrained 
Very large tonsils 
extent blocked the 
the \denoids 
posterior of the may 
have the hyperrhinolalia. Here 


I want to cite a diagnostic method which is, 


have to a 
of 


(also enlarged 


Cars may 


great 
inte 


passage air 
nose 
ends turbinates ) 


damped 
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as hinted above, especially good for hyper 


rhinolalia. It is Gutzmann’s* ah-ee test 
While the patient says ah-ee several times, 
the physician alternately closes both nostrils 
with his thumb and index finger and lets 
them open again. In this way (provided air 
passes the nose) while closing the nose he 


produces a damping influence upon the hy 


perrhinolalic tone in the nose. The difference 


between the damped and the undamped tones 
becomes very conspicuous, Such a difference, 
of course, will not show in normal speakers 
because air does not pass the nose during 
pronunciation of the vowels. An especially 
exact diagnostic method has been elaborated 
by Luchsinger,® who uses the tone-frequeney 
spectrometer to write the tones of which 
hyperrhinolalia consists. After removal of 
the the 


rhinolalia will become much more evident 


tonsils and/or adenoids, hyper 
The rhinologist should not be surprised by 
such an event. If a weakness of the velum 
shows by exact examination before opera 
tion, the surgeon may possibly revise his 
indication for an operation. If there is no 
other choice but to operate, he should warn 
the patient, or, in the case of a child, the 
parents, that hyperrhinolalia will become ob 
vious and that will ask for logopedic treat 
ment. This, of course, holds also for patients 
with other anatomic abnormalities in_ the 
palate, such as holes or clefts. 

be, as 


Functional may 


mentioned above, due to surgery (pains) 


hyperrhinolalia 


Imitation is another source of this trouble 


[ have seen cases with a functional hy 
perrhinolalia who had one parent or older 
siblings with an organic or functional form 
of hyperrhinolalia. As to the cases whose 
speech trouble cannot be traced back to either 
of the two sources (pain, imitation), we are 
forced to assume that the speech centers 
lack “the 


psychogenic reasons may be found 


just correct idea.” Sometimes 
a sub 
conscious resistance of the patient toward 
normal speech. 

The neurologic differential diagnosis be 
tween organic and functional paralysis o1 
paresis of the velum can be performed by 
pressing the tongue down violently with a 
De 
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tongue depressor. A nonorganically attected 
velum will rise, while the organic form of 
paralysis and paresis, respectively, will be 
come evident by a lack of this reaction or a 
weak response. 

Weiss® has 
rhinolalia,” a speech trouble which the 


described “active hyper 
velum, not being paralyzed, is drawn down 
wards by contractions of the palatopharyn 
geal and palatoglossal muscles. | recommend 
making the differential diagnosis between the 
paralytic (paretic) and active form im the 
following way: If the patient sitting on a 
sofa pronounces a long-lasting “Ah” and 
slowly during the continuous pronunciation 
lies down, in the paralytic (paretic) form 
the hyperrhinolalia will gradually diminish 
because the velum will gradually approach 
the posterior wall of the pharynx, obeying 
gravity. In the active form no such change 
will take place. The differential diagnosis ts, 
of course, important for the two forms of 
hyperrhinolalia and for their diametrically 
different treatments. The methods will be 
described later, 

Now, the hyporhinolalia should be dealt 
with. It also may be organic or functional 
An avenue toward the understanding of the 
organic form has already been opened in 
the discussion of the damping influence of 
swellings in the nasopharynx and/or in the 


If an abnormal 


nose hyperrhinolalhia. 


amount of air does not enter the nose——-in 
other words, if no hyperrhinolalia exists — the 


damping influence will be noticeable in nose 


sounds and the neighboring vowels. In this 
second form of “nasality’ here use the 
wrong term again, for it is the one used if 


“Something 


the insight into the essence of 


going on in the nose” is insufficient ot 


course all the tests for hyperrhinolalia will 
fail 
Phe 


consists of the velum overworking 


form of hyporhinolalia 


functional 


In nose 
sounds it either rises too much, so that not 
enough air can enter the nose, or it prevents 
all air from entering by touching — the 
pharyngeal walls, or, finally, it gives the air 


only too short a chance to enter, so that the 


chels 


roe 


nose sound is too short and the neighboring 


have rhinolahe com 


vowels do not any 


ponent 
Phe 


hyperhinolalia is surgical or orthodonti 


organic torm ot 


treatment of the 


lor the latter procedure, as far-as it “is 
prosthetic, | can refer to some findings which 
might interest the rhinologist. In a case of 
total cleft palate | plugged the meatuses with 
oil-soaked cotton in order to find where the 
real seat of hyperrhinolalia was. Although 
the rest of the nose was still open for the 
air coming from the mouth, the hyperrhino 
lahia disappeared. That proves that hyper 


rhinolalia 1s localized, chietly at least, in the 


With 


explained, namely, that 


meatuses these findings a peculiar 


fact can be 


cases with cleft palate ora paralyzed velum 


show no or a very weak hyperrhinolalia 


Those are patients with swollen posterior 


ends of the turbinates which prevent. the 


air, although it comes into the nose, from en 


tering the meatus. On the basis of those 


Schalit and | have constructed 


| he 


types of obturators are designed to hinder 


findings, Dr. 


the so-called meatus obturator other 
the air from entering the nose by covering 
the clefts or holes of the hard prarlate and 
by substituting for the missing or cleft or 
plate approaching the 


too short velum a 


posterior wall of the pharynx (Fig. 1). It 


is easily possible to make up in this way 
for the defect of the hard palate ut since 
the normal velum ois mobile and by it 

The method like tliay or the 
irvioveal cle ite elun 
( Rosenthal operation ) le it 

Is paper 

proaching the posterior wall of the plas 


J 
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mobility fulfills its speech function, it seems 
to be impossible to have an immobile plate 
As a matter of fact, if the 
normal 


substitute for it 
substituting plate is too long, 
rhinolalia (m, n, ng) will be wanting; if 
it is too short, hyperrhinolalia will persist. 
Warneckros tried to use the pharyngeal 
muscles which protrude in normal speech 
when the velum rises (chiefly Passavant’s 
pad), but unfortunately in many cases of 
cleft palate these muscles are underdevel 
oped. Attempts were made to design a 
mobile plate to substitute for the velum 
Between the plate covering the hard palate 
and the plate substituting for the velum a 
hinge was inserted, In order to lift the plate, 
a musecle-bridge had to be built from the 
remnants of the soft palate. The hinge was 
placed upon this museular bridge. The small 
amount of muscle was, as a rule, not strong 
enough to lift the plate, and so the device 
never became popular. 

The meatus obturator works on quite a 
different principle than do all the older 
forms (lig. 2). A plate is built, covering 
the hard palate (from below) and protruding 
about 0.3 om beyond the posterior border 
of the hard palate. On the protruding portion 
a softened compound is placed and pressed 
with one finger up into the nasopharynx and 
forward toward the posterior nostrils until 
it covers all of the nostrils. The patient, 
asked to say or “mama,” will, of 


course, show a complete hyporhinolalia, Then 


hie. 2-—-Meatus obturator Phe vertical frame 
rising into the na opharynx closes the entrances 


mito the menatuse 


A 
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a hole is drilled through the compound in 
the middle. This hole should be enlarged 
until hyporhinolalia has disappeared, and, 
since the air cannot enter the meatuses, there 
will be no hyperrhinolalia. Fortunately, the 
nose sounds can still be spoken. They prob 
ably are formed in the still open middle of 
the nose.7® (Most of the cleft palate 
cases do not articulate all the consonants cor 
rectly. Therefore logopedic training is neces 
sary before and after the meatus obturator 
has been constructed. ) 

lor the treatment of paralyzed or paretic 
or slightly too short velum we use the so 
called pushing exercises. irst deseribed by 
me in 1932, they were published in Ieng 
lish ® in 1933 and 1941. 

In case of sudden voluntary contraction of 
one group of muscles, other muscle groups 
tend to contract, reinforcing the function of 
the first group (as in grimacing when lifting 
a heavy weight, clenching the fists during 
defecation, ete.). The pushing exercises |! 
consist of simultaneous movements of the 
arms and phonation. The patient is first 
instructed to raise his fists to his chest with 
elbows close to the body and to push his 
arms down in one quick, elastic sweep 
During the downward swing of the arms, 
the fingers should not open. When the arm 
movements are completed, the palms should 
land at the front of the thigh. 

As soon as this can be done without 
undue tension in the shoulders and uppet 
arms, the patient is requested to say “Ah” at 
the very moment he starts pushing his arms 
down. Other vowel sounds are used al 
ternately. Then one syllable is spoken with 
pushing and afterwards repeated with the 
idea of pushing in mind. Then single words 
are used, and later the patient makes one 
pushing at the first syllable and speaks 
several words, maintaining in his mind the 
attitude of pushing. The results are very 
satisfying. 

In functional hyporhinolalia we use the 
so-called chewing method.!?:!5) Since one can 
chew food and talk at the same time, and 


since the nerves, the muscles, and even the 
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center in the anterior central convolution 


are the same, the chewing and speaking 
(articulation) movements must be the same. 
Since | conclusion (1934) 


came to this 


several x ray films have proved it to be 


correct. If the patient is taught to think of 
chewing while speaking, there is no over 
contraction of all the muscles concerned in 
speech (and voice). In this way the over 
contractions of the velum in cases of fune 
tional hyporhinolalia have disappeared 

inally, a rare condition should be men 
tioned, the so-called mixed rhinolalia in 
which moments of hyperrhinolalia alternate 
with moments of hyporhinolalia. The reason 
seems to be that in the presence of “cush 
ions’ in the nasopharynx and/or nose the 
velum at times hangs down so completely 
that the cushions cannot do the damping 
sufficiently to extinguish hyperrhinolalia, 
while in other moments the velum rises so 
far that the amount of air can be made up 
for by the damping influence of the cushions 
Logically, pushing exercises should first be 
used to find out whether a sufficient rising 
of the velum can be achieved to eliminate 
hyperrhinolalia. If constant or frequent 
hyporhinolalia should persist, surgery has 
to follow. 

The rhinologist might have received the 
impression that this paper has led him far 
away from his professional interests. | hope 
that deeper consideration will prove to him 
that, since the nose plays such an important 
part in speech, the rhinologist’s scope is 
wider than he might think 
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Repair of the Facial Nerve in Traumatic Facial Palsies 


Results of Decompression, Nerve Suture, and Nerve Grafting in One /undred 


Twenty-Seven Cases 


KARSTEN KETTEL, M.D., Hillerod, Denmark 


\ traumatic facial palsy is one of the most 
serious hardships which may befall a patient. 
Phe palsy does not endanger life, it is true, 
but the psychic and economic consequences 
are so great that suicide is often attempted 
to bring an end to the suffering. 
be directed to 
The 


and synchronism of the emotional move 


All our endeavors must 


ward restoring symmetry 


ments of the face are dependent on the 
close cooperation of the cortical facial cen 
ters of both hemispheres, and the only way 
to reestablish this cortical interplay in cases 
of peripheral facial palsy is to repair the 
injured nerve at the site of the lesion, 
Previously neurotization and, especially, 
an anastomosis operation between the facial 
20), 
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nerve and another cranial nerve were used 
in order to reinnervate the facial muscles 
by these methods the muscles may even 
tually acquire sufficient tonus so that the 
palsy is not noted with the face at rest, and 
the patient may even be able to perform 
But after 


some voluntary movements. pro 


cedures mimicry will never return (big. 1) 


Methods 


Po attain our goal, the restoration of mim 
ery, three procedures are at our disposal 
(1) decompression of the facial nerve in 
the Fallopian canal, (2) nerve grafting, and 
(3) nerve suture. 

Alt (1908) was the first to advocate direct 
exposure of the nerve trunk at the site of 
the lesion; Ney in 1922 published a method 


nerve Was 


movements when 
when he wa 
lacking 
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of repairing the facial nerve intratemporally 
as worked out on the cadaver, but Bunnell 
(1927) was the first to perform a successful 
intratemporal nerve grafting as well as a 
nerve suture. He was followed by Martin 
and Smith (1931). Most of the credit for 
the enormous advances in this field, however, 
must be given to Ballance and Duel (1932), 
who experimentally created the foundation 
on which modern facial nerve surgery rests 

Numerous reports of successful opera 
tions from all over the world are now avail 
able (and a comprehensive bibliography 1s 
included in one of my previous papers), 
but special attention should be paid to papers 
by LBotman, Botman and Jongkees, Caw 
thorne, Collier, Findlay, Lathrop, Martin, 
Maxwell, Sullivan, and Tickle. | have pub 
lished in a series of papers the results ob 
tained in 300 consecutive cases operated on 
according to the method of Dallance- Duel 
and Bunnell. Those dealing with the prob 
lems discussed in this paper are cited below 

Decompression the Facial Nerve 
excellent deseriptions of the technique have 
been published by Lathrop, Sullivan, Bun 
nell, and Maxwell, which should be referred 
to for detailed information, 

In decompression, the Fallopian canal is 
opened until the site of injury is exposed 
In some cases, the continuity of the nerve ts 
unbroken and the palsy may be due to a 
hemorrhage or an edema, the pressure of 
which thus is relieved. It may also be due 
to tearing of the nerve, to a bone spicule 
accidentally pressed into the nerve sheath 
during an operation, or to a fragment re 
sulting froma fracture of the temporal bone 

In other cases the continuity of the nerve 
is destroyed, and then decompression is the 
first step in performing nerve grafting or 
nerve suture, 


If the continuity of 


2. Nerve Grafting 
the nerve is interrupted the gap may be 
bridged by means of a nerve graft. Any 
sensory nerve of the right caliber may be 
used, and many have been suggested. Bun 
nell and Boyes have suggested the use of 
“cable grafts” instead of a single graft of a 


Kettel 


larger caliber, maintaining that the latter ts 
more inclined to necrotize as compared with 
several grafts of small caliber. Personally, 
| prefer a single graft, the distal end ot 
which, if necessary in extratemporal repair, 
can be split and sutured to the distal rami 
fications after the division at the pes anse 
rinus. | always use the ihoinguinal nerve, as 
suggested by Bergstrom, because it Is eas) 
to find and of the proper caliber 

The nerve graftings may be divided inte 
illustrated in 


three igure 2 


Technically the operation 1s easiest in cases 


groups, as 


where the whole graft is situated within 


the facial canal and is most difficult if the 
peripheral ramifications have been injured 
the the The 


prognosis of the repair 1s closely related to 


rather than stem of nerve 


the technical difficulties encountered 


3. Nerve Suture.—In 
it possible to perform a direct intratemporal 


very few cases 1s 


suture of the nerve. In Bunnell’s “rerout 
ing’ method, the course of the facial nerve 
may be shortened by lifting it out of the 
Fallopian canal and suturing the stumps 


directly across the promontory (Tig. 2/)) 


Most authors, among them Cawthorne and 


Sullivan, prefer a graft to a suture aftes 


“rerouting” the nerve, because it leaves the 
nerve in the Fallopian canal with an un 
the results 


disturbed blood supply. leven if 


which | have obtained by following Bun 


nell’s intentions have been satisfactory, the 
results of nerve grafting are so good that | 
too, prefer this method 

Bunnell is, of course, quite right that after 


the neurofibrils will have to 


Put 


direct) suture 


pass only one obstruction from prac 
tice we know that if only the coaptation 1s 
good excellent results can be expected from 
nerve grafting. It should be remembered 
that if one has to saerifice important 
(the 


avoided by using a graft 


truc 


tures middle ear)—-which could be 


in order to pet 
form a rerouting this operation is, of course, 
strongly contraindicated 

The choice, when there ts one, between 
nerve grafting and nerve suture is not so 


simple as generally believed, and Lathrop 
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Fig. 2 
extratemporal nerve 
routing” of 


intratemporal nerve 
gratting. C, 
the nerve according to Bunnell 


gralting 


may be perfectly right when he says that 
Bunnell’s rerouting method has not received 
the attention it warrants. My own experience 
with Bunnell’s operation has been very 
satisfactory, 

The after-treatment is of the greatest im 
portance. The muscles must be supported 
while the nerve is recovering. Various hooks 
and splints have been recommended, but | 
quite agree with Sullivan that any fascia lata 
hook-up operation should be avoided during 
the stage of recovery. Massage and galva 
nism are of the greatest importance, and as 
soon as reinnervation starts active move 
ments before a mirror should be instituted. 

Two conditions must be fulfilled if a good 
result is to be expected: 

1. No degeneration of the muscles must 


have taken place, as shown by a strong 


6% 


extratemporal 


to Ballance and Duel. #&, intra 
graiting. nerve suture after “re 


according 
nerve 


response to the galvanic current. By proper 
treatment (galvanization, massage, and var 
ious measures for supporting the relaxed 
muscles) these may be kept fully active for 
years, and thus repair may be justified at a 
late date. 


2. The site of the lesion must be surgically 


accessible, which in practice means that the 
lesion is located distal to the geniculate 
Valuable to the 
site of injury can be obtained by modern 


ganglion. information as 
radiography, especially by the technique of 
Chaussé in Schiiller’s projection, by tomog 
raphy of the temporal bone (Botman and 
Jongkees), and, in early cases, by applying 
Tschiassny’s “topognosis.” 

The traumatic facial palsies may be di 
vided into three main groups: I. Postopera 


tive facial palsies. The majority of these 
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cases are due to mishap in otological sur 
gery; others may result from operations on 
the neck and cheek (e. g., removal of parotid 
tumors), and some may follow extirpation 
of tumors of the posterior fossa (acoustic 
neurinomas). II. Palsies due to fractures 
of the temporal bone. III. Palsies resulting 
from lacerations of the face. 

rom a prognostic point of view the fol 
lowing points are common to all. three 
groups: 1. If the palsy arises in direct con 
junction with surgery or accident, the con 
tinuity of the nerve may be, and generally 
is, severed. The prognosis of reinnervation 
is then very bad if the nerve is not repaired. 
2. If the palsy arises after an interval of 
freedom, the continuity of the nerve is not 
severed and the prognosis is on the whole 
fairly good 

To understand the reasons for the follow 
ing indications, it should be remembered 
that the facial nerve within the temporal 
bone is enclosed in a rigid bony canal 
without any chance to expand or, in many 
cases, to escape injury, Colher in her papers 
rightly always stresses that 
the between degenerative 


fundamental distinction 


and nondegenerative lesions must be recognized 
Conduction of the nerve impulse may be tempo 
rarily impeded by a transient block which affects 
the myelin sheath without leading to degeneration 
of the 
kinds depending on whether or not the supporting 
the the 
remain intact 

the 


axons. Degenerative lesions are of two 


structures of nerve Schwann cells and 


the neurolemma tubes 
ot the 


Interruption 


axons with preservation of supporting 


followed by though 


the 


elements may be spontaneous, 


not pertect, recovery, as regenerating axons 
can grow along the old paths, but if there is 
complete separation of the nerve elements spon 


This 


necessarils 


taneous 
total 


MaAacroscopu 


recovery is prevented, variety of 


nerve injury does not require 
section of the nerve in its continuity 
Excessive intraneural fibrosis can also destroy. the 
Schwann cells and interrupt the neurolemma tubes 
There is no clinical difference between these types 
of nerve paralysis, nor does electrical testing o1 
electromyography reveal any difference 


The 
in the pathology of injury to the facial nerve which 


rigid fallopian canal introduces a factor 


1s not necessarily present in the nerves of the limbs 


Nondegenerative lesions due to pressure on the 


occlusion of the 


nerve produce their effects by 


blood 


vessels. This ischemia affects primarily 


Kette/ 


the sheath cylinders 


myelin and spares the anis 
and Schwann cells. If, however, the pressure is 
continued, vascular stasis occurs in neighboring 


segments leading to edema above and below the site 
The 


compressed area is impeded, and finally 


of compression process of repair in the 
complete 
degenerative lesions involving the axis cylinder and 
the Schwann cells may be produced. [t is necessary 
the 


original 


therefore, to consider changes m the facial 


nerve from the compression, however 


produced, and those changes which may be brought 
about by compression the 


persistent present 


have no knowing whether 


block Is 


degeneration 


time we means rt 


ischemic likely to persist and go on to 


Concerning [Bell's ischemic facial palsy, 
Colher has written as follows 


The problem case is the one where the original 


injury has produced an interference with con 
duction which of itself is temporary and recover 
able, a condition that is sometimes called 


Neuropraxta, but where persistence ol the compres 
sion in the rigid eanal can produce changes which 
may lead to degeneration 

| profoundly agree with Collier. Further, 
what is written here with reference to Bell's 
palsy is equally applicable to situations which 
may be encountered in dealing with trau 
matic facial palsies. | should like to stress 
once more that at the present time we have 
no means of knowing whether ischemic block 
is likely to persist and go on to degeneration 
That is why we sometimes are forced to do 
an explorative decompression of the facial 
nerve to prevent pressure on the nerve from 


leading to degeneration of the axons 


I. Postoperative Facial Palsies 


\ny operation along the peripheral path 


of the facial nerve incurs the danger of 
injuring the nerve; such operations may be 
classified under three headings 

1. Palsies Due to Removal of an Acoustic 
Veurinoma.—-In removing a neurinoma of 
the acoustic nerve it may be impossible to 
avoid a lesion of the facial nerve 

The site of injury is located intra ranially 
which site is generally considered inaccessi 
ble for performance of nerve grafting. In 
most of these has 


Cases an anastomosis 


been performed between the proximal end 


of another cranial 


nerve (accessorius, hy 
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poglossus) and the peripheral stump of the 


facial nerve. As already stated, mimicry 
will never return after such a procedure. 


It should, however, be mentioned that in a 


case of this type Dott successfully inserted 


a nerve graft, and that in a case of labyrin 
thine necrosis Tickle sutured the proximal 
end of a 16 mm, nerve graft to the proximal 
end of the facial nerve where it pierces the 
dura, and the distal end to the peripheral 
stump of the facial nerve within the [al 
lopian canal, 
Indications: | feel then that our endeavors 
in palsies occurring in conjunction with the 
removal of neurinomas of the acoustic nerve 
should be directed toward repairing the 
nerve at the site of injury, and that we 
should not be content with the second-best 
solution, i. €., an anastomosis. Direct repair 
stated, been successfully per 
that 
this problem is imperative. 
2. Palsies Due to Mishap in Otological 


The palsy most commonly arises 


has, as just 


formed, and | think further work on 


Surgery 


in conjunction with a simple or radical 


mastoidectomy, a labyrinthectomy, or, more 
rarely, a fenestration operation. The indica 
tions for surgical intervention largely depend 
upon the time of onset. 

Indications: (a) Palsies arising in direct 
conjunction with operation, In such cases, 
severance of the continuity of the nerve must 
seriously be suspected, Opinions, however, 
differ as to the course which should be 
taken. Collier is in favor of expectant treat 
ment: 
may be necessary in these 
that 


There are, however, two good 


Since a nerve gratt 


cases it may be urged operation should be 


undertaken at once 


reasons for delay. In the first place infection in 


the neighbourhood of a graft or suture leads to 


both 
vents the regenerating axons reaching the peripheral 


fibrosis, intra~ and extraneural, which pre 


stump. Second, the outgrowth of Schwann cells 


from the peripheral stump towards the center, 


which plays the part of a bridge by which the 


regenerating axons reach the periphery, is most 


vigorous between 15 to 25 days after division 


Delay, therefore, for about three weeks will favor 
satistactory 


Bloch et al. agree with Collier's point of 


regeneration 


view. Collier may be perfectly right; how 
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ever, my experience has told me that with 
local and general administration of anti 
biotics an existing infection is no contra 
indication to immediate repair of the nerve 
Many of the otological injuries occur after a 
radical mastoidectomy performed in a case 
of chronic otitis, and, as pointed out by Sul 
livan, we are dealing here with a low-grade 
infection, 

| have always maintained that if a palsy 
arises in direct conjunction with the opera 
tion the assumed site of the lesion should be 
inspected without delay. There is one way 
and only one way to learn what has caused 
the palsy and what remains to be done, and 
that is immediate inspection. This ts the 
only sensible procedure to follow, [lectro 
myography may at a later date reveal that 
something interferes with conduction but not 
the nature of the injury, and this may be of 
that the treatment 


should be instituted immediately. Here [am 


such nature proper 
in agreement with Ballance and Duel, Caw 
thorne, and Sullivan. From experience | 
know how much easier it is to find the nerve 
stumps immediately after injury than weeks, 
months, or even years afterward, when they 
have to be separated from granulations and 
scar tissue. As previously mentioned, infec 
tion in the cavity is no contraindication to 
immediate repair. 

(h) Palsies occurring after an interval of 
freedom. Here we know that the continuity 
of the nerve is unbroken and that the palsy 
may be due to pressure of a tamponade, to 
edema, or to hemorrhage in the facial canal 
The prognosis is on the whole fairly good 
The palsy may, however, also be due to 
progressive osteitis, necessitating a revision 

because severance of the nerve in cases 
of delayed palsies can be excluded, electro 
myography may be an adjunct, which, how 
ever, should not be relied upon more than 
other methods of examination 

Consequently, if is practicable to 
examine the patient electromyographically, 
| should not hesitate to do a decompression 
as soon as severe interference with conduc 
known for 


tion is demonstrated. If it ts 
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certain that the nerve was severed, the re 
pair may be postponed, even though [| think 
that postponement is incorrect, as just men 
tioned. But the palsy may be due to an 
edema or a hemorrhage, which, as previously 
outlined, has produced an interference with 
conduction, which of itself is temporary and 
recoverable but may lead to degeneration, 
where compression in the rigid canal can 
persist. Therefore the compression should 
be relieved as soon as possible. 

If no electromyograph ts available, and if 
no signs of returning mobility are noted, 
decompression should not be postponed for 
more than two months at the utmost. [rom 
experience we have learned that in the favor 
able cases which recovered spontaneously 
and completely the first signs of spontaneous 
movements were noted before two months 


had elapsed, and generally within two to 
three weeks, regardless of whether the palsy 
was due to a middle-ear infection ( WKettel), 
to a fracture of the skull ( Rowbotham), or 
we were dealing with Bell's ischemic palsy 
(Arnvig 

Summarizing, it may be said that if a 
complete palsy arises in direct: conjunetion 
with the operation the supposed site of the 
lesion should be mspeeted without delay. If 
the palsy appears after an interval of free 
dom, a decompression should be considered 
as soon as severe interference with con 
duction is shown electromyographically or, 
if the apparatus is not available, after two 
months of observation at the utmost 


Observations and Results. Only cases in 
which a complete peripheral facial palsy ap 
peared im direet conjunction with operation 
are meluded in the following pages. The 
inaterial comprises 97 patients 


A simple glance at the Table shows the 
justification of immediate exploration of the 
facial nerve im cases in which a complete 
palsy arises in direct conjunction with oper 
two-thirds of the 


ation. about Cases 
the continuity of the nerve proved to be 


“Watchful 
the 


severed waiting to determine 


whether or not facial nerve has been 


injured permanently courts disaster, and 


Keth 


ases im 
in Direct 


Which Complete Factal Palsy 
miunction with Operation 


Temporal Bone 


Continuity of Nerve 
Operatior 
Severed reserved 
Simple mastoidectomy 21 
Radical mastoidectoms 
Labyrinthectomy 
Fenestration $ 
Decompression of the 
facial nerve, seq I 
Tota 65 


may condemn the patient to a life of embar 


Maxwell, and | 


agree Wholeheartedly with his opinion 


rassing deformity,” says 


Simple Mastoidectomies: In these opera 
tions the facial nerve is injured (a) by crea 
tion of an artificial antrum below and distal 
to the horizontal canal and (/) in removal 
of the retrofacial group of cells in an ex 
tensively pneumatized bone (Sullivan) 
According to the condition of the nerve 
the cases may be divided into two groups 
This 


other 


\. Continuity of nerve preserved 
Unless 


wise stated, the palsy was complete 


group comprises six patients 
when 
decompression was undertaken, Cases 1, 4, 
5, and 6 were referred to and operated on 
Phe 
remainder | operated on in that hospital in 
had 


CaSCS le COMpression 


in Frederiksborg County Hospital here 


which the mastoidectomiy been per 


formed In all these 


was done 


Boy, 2 


pee Val noted 
The wound as re 


It had 


md partly de 


CASE | years ot 


immediately after operation 


opened and the nerve inspected heen 


vertical seyment 


lool ed 


followed 


denuded im the 


compressed. It entirely normal Complete 


recovery 
Girl, 10 years of ag rey re 


CASI peet 


Comment: These patients would have re 


covered spontaneously, but a severance of 
the nerve could not be excluded, and there 
fore inspection was absolutely indicated 


Case 3.—(nrl, 3 years of age. I-xploration one 


week after che mastoidectomys There was con 


wall and 
highly 


later she 


siderable osteitis in the posterior osseou 


the facial canal, and the nerve wa 


edematous. On reexamination one year 


looked normal and was able to screw up her 


eye, but the smile was somewhat limited and she 


was unable to wrinkle her forehead 
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Comment: Itven if she did not recover 
completely, the value of decompression can 
hardly be questioned, as an area of pro 
nounced osteitis around the nerve, which 
might have destroyed the nerve, was ex 
cochleated. 

Cask 4.--Girl, 4 years of age. Referred four 
months after the mastoidectomy. The nerve had 
heen denuded and superficially injured by a curette 
\ neurolysis was performed. On reexamination 
five years later she looked normal with the face 
at rest and was able to screw up her eye, but 
the smile was limited 

Comment: This patient might have re 
covered to the same degree spontaneously, 
but in this case also a severance of the 
nerve could not be excluded. 

The following two patients differ from 
those mentioned above, as they were re 
ferred years after the mastoidectomy, with 
partial mobility of the injured side of the 
face, 

Case 5..-Woman, 32 years of age. Referred 
to Frederiksborg County Hospital five years after 
the mastoidectomy. The mobility of the face on the 
injured side was rather poor, and a slight con 
tracture was noted, With the greatest reluctance 
1 explored the nerve, which was found denuded 
in the vertical segment, looking atrophic. | have 
not seen the patient since, but one year later she 
reported that “the difference in mobility between 
the two sides was not nearly as pronounced as it 


had been before decompression 

Comments ; She may be right in her eval 
uation of the result, but as [| have not 
examined her personally | shall only state 
that probably no improvement followed, But 
we may wonder what caused the atrophy 
and whether any damage could have been 
repaired by immediate exploration 

Cast 6.—Man, 19 years of age. Referred to 
F.C. H. eight years after the mastoidectomy 
He was unable to wrinkle his forehead: he could 
close his eye but not screw it up, and he was 
unable to show his teeth. The mobility was very 
poor, but faradie current evoked violent contrac- 
tions of all the muscles, indicating that no atrophy 
had taken place. On decompression the nerve was 
found denuded in the vertical segment, surrounded 
by scar tissue, and a neurolysis was performed 
On reexamination four years later he looked 
normal with the face at rest and he could screw 


up lis eve, smile to some degree, and show his 


teeth 
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Comments: This shows that even years af 
ter injury a neurolysis may improve the 
condition, 

One and only one thing can be deducted 
from these operations: Immediate inspection 
of the nerve should be done if a complete 
palsy occurs in direct conjunction with oper 
ation. It may be that the nerve is only 
denuded and not damaged, or it may have 
been slightly or more severely injured with 
out being completely severed. Further, 
perhaps the mastoidectomy has been incom 
plete, leaving behind an osteitis of the facial 
canal. But above all, the possibility of a 
severance of the nerve cannot be excluded, 
and this alone justifies immediate explora 
tion, 

If the patient is seen years after opera 
tion a neurolysis may improve the condition 
(as in Case 6), but at this time decompres 
sion should be done only after serious con 
sideration, It may be helpful, but it may 
also be without any effect at all, and it 
should also be remembered that even in 
experienced hands damage may be done. | 
once performed a decompression on a patient 
suffering from Bell's ischemic palsy who had 
partially recovered, and her condition was 
impaired after the operation. The second 
case of this nature which | treated will be 
described later. 

, Continuity of nerve destroyed. To this 
group belong 20 patients. The interval be 
tween mastoidectomy repair varied 
widely, 

In all cases the nerve had been injured 
in the vertical segment. In two cases con 
tinuity was partly destroyed and in 18 it was 
completely destroyed. 

Nerve grafting was performed in 15 cases 
and neurolysis in 1 case. After refreshening 
of the nerve stumps, a graft varying in 
length from 6 to 35 mm. was inserted. In 
four cases repair was done within a week 
after injury; in seven cases 3 to 5 months 
later, and in two cases 18 and 22 months 
after the mastoidectomy. In all these cases 
grafting was performed with success. In 


the last two cases repair was undertaken 4 
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and 30 years, respectively, after injury, but 
without success, as will be described later. 
In some cases the gap was only short and 
the whole graft could be placed strictly intra 
temporally. In others the destruction was 
so extensive that the peripheral end of the 
graft had to be sutured to the distal stump 
of the facial nerve outside the stylomastoid 
foramen. 

In the first two cases the continuity of the 
nerve was only partly severed, and_ they 
need comment. 

Case 7.—Boy, 10 years of age with complet 
Exploration of the nerve was done 
and one-halt 
lateral half of the 


facial palsy 


three months after the accident 


The 


segment 


nerve in the vertical 


had been cut, and the nerve was. sur 


rounded by scar tissue. A neurolysis was pet 


formed. On reexamination eight months later he 
looked normal, was able to screw up his eye, but 
limited, and he was un 


his smile was somewhat 


able to wrinkle his forehead 

Comment: If the nerve had been explored 
mimediately, a lateral graft) should have 
been inserted in the gap, and a better result 
might have been expected. 

CASE 


mouths 


Boy, 5 years of age. Repair was don 


The 


was denuded 5 


five after injury nerve had been 


denuded in two places: 1. It mm 


proximal to the stylomastoid foramen, where three 


fourths of the fibers were cut, with formation of 


neuromas on the stumps; over a distance of 10 


mm. there was only a tiny strand of nerve fibers 
2. Just distal to the lateral 


was also laid bare, lying imbedded in scar tissue 


semicircular canal it 
vente 

was flaccid, 
like a 


completely 


The nerve was decompressed as far as the 
The 


hanging down over the promontory 


ulate) ganglion whole nerve 


loo 


string \s the continuity was not 


broken, what remained of the nerve was con 


served, and additionally a 32 mm. end-to-side 


yraft was inserted 


down to just outside the stylomastoid foramen 


On reexamination three years later the patient 


looked face at rest, but could 


little 


normal with the 


move his mouth only a and not close his 


eye completely 
were committed 


Two. errors 


Iirst, the nerve should have 


Comment 
in. this 
been inspected immediately, not five months 


case 
later. A proper repair could then have been 
done, Second, when I was called in | ought 
to have cut the whole atrophic part of the 


nerve and inserted a graft. Both of these 


Kettel 


from the geniculate ganglion: 


procedures, especially the first, would, no 
\s Colhet 


doubt, have given a better result 
has stressed, “total nerve injury does not 


necessarily require macroscopic section of 


Iexcessive in 
the 


the nerve im its continuity 


traneural fibrosis can also destroy 


Schwann cells and interrupt) the neuro 


lemma_ tubes.” 
of im 


If, moreover, the nerve at the site 


jury looks atrophic, there is every reason 
to believe that this part of the nerve has 
been transformed into connective tissue, 
which should be removed and replaced by 
a graft. It is impossible to say whether the 
mobility present three years later was due 
to the preserved part of the nerve or to the 
graft. 

Decompression was absolutely madieated 


in the two cases described above, as a sever 
the 


open 


excluded, 
the 


ance of nerve could not be 


but it is to discussion whether 
patients recovered on account of the nerve 
grafting or whether the mobility is due to 
preserved neurofibrils 

This 


next 13 cases, as the continuity of the nerve 


reservation does not apply the 


was completely destroyed in all of them 
l'rom previous investigations we know that 
in such cases a lifelong complete palsy re 
sults ( Wettel, Riskeer ) 

The results of nerve grafting in 15 cases 
may be summed up as follows 

1. A clinically satisfactory result was ob 
All the patient 


| welve 


tained In 13 Cases: looked 


normal with the face at rest could 


screw up the eye and smile, both movements 
at approximately 75@ of the function on the 


normal side. One patient could only smile, 


not close the eye None of the patients could 
wrinkle the forehead 


2. Some innervation, but clinically quite 


insufficient, was noted in one case 


Woman, 36 years of age. Thirty years ago (1) 


a complete facial palsy followed a simple mastoid 
She still had a 


large retroauricular 


ectomy complete facial pal 
fistula Thanks to 


still 


ind at 


electrical treatment over the years, there wa 


some contractibility of the muscles 


nothing to lose, and perhaps a little 
fistula the 


operation. In closing the 


ae 
: 
[here was 


inspected simultaneously. It had been cut at the 


second bend. Not tll just distal to the geniculate 
ganglion and just proximal to the pes anserinus 
did the nerve look comparatively normal A 35 
mm. graft was inserted, and in two years some 
remnervation took place, but it was quite insut 
heient, and a plastic Operation was performed 

Comment: No wonder that the “result” 
was of practically no value; the conditions 
for repair were too bad for anything to be 
expected 

3. No remmneryvation (one case) 

A man 2% years of ave was referred four years 
after injury, A tiny atrophic strand connected the 
stumps of the facial nerve from just distal to the 
second bend of the nerve to a point just proximal 
to the stylomastoid foramen. It was preserved; 
the sheath was split, and an end-to-side graft was 
mserted. No improvement resulted 

Comment: In this case | should have re 
sected the atrophic part of the nerve and 
inserted an end-to-end graft. My deetsion to 
preserve the string was a poor one 

Nerve suture. In the majority of cases 
it is necessary to perform a radical mastoid 
ectomy im order to suture the nerve after 
“rerouting” at. Therefore, repairing an 
injury to the vertical segment of the nerve, 
Bunnell’s method should be considered only 
if the middle ear has already been damaged 
or if it must be sacrificed in order to get 
access to the sound proximal end of the 
facial nerve 

Phese conditions were fulfilled im four 
cases referred to me for repair 

In three cases in which suture was don 
one week, three months, and eight months, 
respectively, after injury a clinically good 
result was obtained. The palsy was not 
noted with the face at rest; two could smile 
and screw up the eve, and one could only 
smule 

In the last case repair failed 

(url, 10 years of ave. Fight years previously a 
complete palsy had resulted from a simple mastoid 
ectomy for oa chrome tuberculous  mastoiditis 
The palsy was still complete, but as there was a 
large secreting retroauricular fistula, which had to 
be closed, and a fair response to the galvanic 
current, a revision was made The middle ear 
was completely destroyed, and the nerve had been 


cut. The refreshened ends were approximated 


across the promontory, but for techmieal reasons 
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it was impossible to pass a suture through the ver 


short proximal end, which remained distal to the 
geniculate ganglion 

Comment: Whether the failure was duc 
to poor coaptation of the nerve ends or to 
the tuberculous patient’s general state of 
health combined with partial degeneration 
of the muscles of the face, it is impossible 
to say. 

Summarizing, it may be said that in 17 
of 19 patients who suffered from a complete 
palsy in conjunction with a simple mastoid 
ectomy the conditions for repair were good, 
meaning that no atrophy of the muscles had 
taken place and that the nerve stumps could 
be isolated. In 16 of these 18 patients a 
clinically good result was obtained by nerve 
grafting or suture. In one repair failed 
because the wrong operation was done. In 
the remaining case a fair result followed 
neurolysis. Without repair of the nerve all 
the patients would undoubtedly have had 
a lifelong complete palsy. 

In two cases the conditions for repati 
were too bad for a satisfactory result to 
have been expected 

Radical Mastoidectomies: In 61 patients 
a complete peripheral facial palsy developed 
in direct conjunction with the operation 
The cases may be divided into two groups 
according to the condition of the nerve 

A. Continuity of nerve unbroken. This 
group comprises 25 patients, in 20 of whom 
a fistula on the facial canal was observed 
on decompression, 

(a) Vistula on the facial canal with nerve 
of normal appearance, 

To this group belong six patients, im tive ot 
whom exploration was made within two days o! 
the radical mastoidectomy. The remaimng case 
was explored four days after the operation, The 
fistula was widened (partial decompression), but 
no osteitis was seen in the wall of the facial canal 
and the nerve looked normal 


On reexamination, all the patients looked norma! 
with the face rest Four recovered 
completely; one had-only minor and one a more 
pronounced impairment of function of all three 
branches 

(b) Vistula on the facial canal, nerve 


covered by granulations 


A. 

il 

“Ke 
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This observation was made in five cases, but on 
partial decompression the wall of the facial canal 
appeared normal. Exploration was performed 0, 


0, 21, 28, and 28 days after the radical mastoidec 


tomy Three had recovered completely, and one 
patient died years later of a liver disease before 
reexamination. One patient was left with sig 
nificant impairment. He looked normal with the 
face at rest and was able to screw up lis eyes, 
but when he smiled a difference could be noted 
between the two. sides 

(c) Fistula on the facial canal, nerve 
heavily edematous. 

This was observed only twice. In one case 


decompression was done immediately and the nerve 
sheath was split. This patient recovered completel) 


In the other, decompression was not undertaken 


until four months later. On reexamination thi 
patient was unable to wrinkle his forehead and 
close his eye, and his smile was poor 

(d) Fistula on the facial canal, nerve 


covered with granulations and showing pro 
gressive osteitis in the wall of the facial 


canal 

lo this group belong seven patients. tive 
cases exploration was done one week after the 
radical mastoidectomy, in one three weeks later, 
and im the last case two months later. On_ re 
examination, all of them looked normal with the 


face at rest. One patient had recovered completely, 


five had only minor defects, and the last had a 


rather pronounced impairment of function 


(e) Intraneural hematoma of the facial 


herve 


In these two cases the palsy probably did not 


appear until a few hours after the operation, but 


this is hard to say with certainty im a patient 


recovering from an anesthetic. Therefore they are 


included in this series 
the observed for 
as the palsy was still complete, 


Just distal to the lateral 


In the first case patient was 


three months, but 


dec OMpression Was done 


semicircular canal the nerve sheath looked thich 
ened (organized hematoma’) and was. therefor: 
split. The first signs of returning movement were 


not noted until seven months later, and the patient 
had 


normal 


though he looked 


the 


residual impairment, 


the 


even 


with face at rest In second case 


the reaction of degeneration was almost complete 


a week after the radical mastoidectomy, and the 
nerve was then uncovered. An intraneural hema 
toma was found just distal to the lateral semi 
circular canal, and on splitting of the sheath the 


nerve bulged outward. Movements started 11 day 


and 414 


patient | 


later, months after decompression — the 


ad recovered completely 


Kettel 


(f) Fracture of the facial ridge 


In three patients a fracture of the apex ot! thre 


facial ridge followed chiseling down ot — the 


posterior osseous wall in a radical mastoidectomy 


One patient was referred for repair mont! 


later with a complete pals) sequestrum wa 


compressing the pyramidal segment of the nerve; 


it was removed, and on splitting of the sheath 
the nerve bulged greatly. Movements started three 
weeks later After two years she looked normal, 
could) serew up her eve and smile to a limited 
degree. The forehead, however, was immobile 
on the injured side 

One patient was referred tour years alter myury 
There were hardly any movements, even though 
the palsy was not noted with the tace at rest \ 


sequestrum was found compressing the pyramidal 


segment ot the nerve, whiicl Wil extremels 


itrophic and imbedded in granulation tissue 


Hardly any unprovement tollowed 

In the last case, operated on recentl everal 
bony spicules were compressing the nerve just at 
the second bend and the nerve was heavily cor 
tused 


Summarizing the results of decompression 
in cases Of complete palsy im direet conyune 
tion with a radical mastoidectomy, but with 
the continuity of the 


out destruction of 


nerve, they may be divided into three groups 

1. Mamipulations on the tistulous 
Nineteen of twenty patients have been 
died ot a 


canal 


reexamined; one liver disease 
All the patients looked normal with the face 
had 


pletely, and six had minor and tour more 


at rest, mine patients recovered com 


pronounced mnpairment of function. Some 
of the patients would without doubt have 


recovered to the same degree spontaneously, 


ESpce rally those where the nerve looked 
macroscopically normal 

In seven cases a progressive osterts had 
crept via the fistula into the facil canal 
and partly destroyed it \titer removal of 


the osteitis of the wall by decompression of 
the nerve until it looked normal without any 
exterior signs of infection, one patient re 
covered completely, five had PhitdheoT detects, 
and in one there was a rather pronounced 
impairment of function, Personally think 
that these results have been obtained because 
of decompression and that they would have 
had not 


been far worse if the area of osteit 


. 
ic 
: 


been removed and the nerve had become in 


V oly ed 

2. Hemorrhage in the facial nerve. In 
one patient decompression was postponed 
for three months, and he did not recover 
completely. In another, decompression was 
done one week after the radical mastoidec 
tomy, and she made a complete recovery, 
due, | believe, to the early intervention, 

Tracture of the facial ridge. The 
sooner fragments compressing the nerve are 
removed, the better. In one case, operated 
upon eight months after injury, a satisfac 
tory result was obtained, whereas in a 
second case an attempt at repair four years 
later failed because the nerve was atrophic. 
The third patient) was operated on only 
recently 

In many of these cases it is open to 
discussion whether recovery took place on 
account of or in spite of decompression. 
But the important lesson is that only by in 
spection can the nature of the lesion be 
established. [f the nerve is severed, the 
earlier repair is undertaken the better, but 
most unportant is the possibility that. the 
palsy may be due to compression by edema, 
bleeding, infections, or fragments of bone 
If this pressure is relieved, degeneration may 
be avoided: if not, a condition which in 
itself is reversible may lead to degeneration 
This fact alone justifies inspection of the 
nerve. explorative operations are impera 
tive mo many fields of surgery, and surgery 
of the facial nerve is certainly not an 
exception. Expectant treatment means tak 
ing chances 

I}. Continuity of the nerve destroyed 
This group comprises patients. The 
nerve may be imyured in planing down 
the posterior osseous wall, in removal of 
granulation tissue from the middle ear when 
a fistula on the facial canal is present, and 
in failure to identify the horizontal segment 
of the facial canal 

Whereas it niay be difficult to decide for 
or against decompression in cases where the 
continuity of the nerve is unbroken, this 


becomes very casy when it ts severed, as 
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reinnervation never occurs when the nerve 
is cut. 

In 32 cases a nerve graft was inserted, 
and in 3 cases a nerve suture was performed 
In 13 patients repair was undertaken within 
a week after injury, in 14 after this time 
but within 2 months, in 5 between’2 and 12 
months, and in the remaining 4 after this 
time 

The length of the graft varied from 4 to 
50 mm.; in many cases the peripheral end 
had to be sutured to the facial nerve in the 
soft tissues outside the stylomastoid fora 
men, 

The minimum requirements for the result 
to be classified as good are that the palsy 
must not be noted when the face is at rest 
and that the patient can smile and laugh 
to a certain degree. It should be borne in 
mind that not even the most successful op 
eration will be able to restore mimicry 
completely, but, remembering that ts 
unanimously agreed that without repair all 
these patients would be doomed to a life 
long embarrassing deformity, the results of 
nerve grafting and suture are most gratify 
ing. 

Six patients have been operated upon 
recently. In 31 cases the treatment is fin 
ished, and all the patients have been reex 
amined. The results are as follows: In 27 
cases (24 graftings, 3 sutures), a clinically 
satisfactory result was obtained. All of 
them looked normal with the face at rest; 25 
could smile and screw up the eye, and 6 
among the latter could also wrinkle the fore 
head a little. The last two patients (graft 
ings) could only smile. 

In one patient some movement returned, 
but it was clinically quite insufficient. In 
three cases the attempt at repair failed com 
pletely. One of the failures may be due to 
the fact that partial degeneration of the 
muscles had taken place at the time of repair, 
but | cannot offer an explanation for the 
failure in the other two cases. The coapta 
tion may have been poor, as the operations 
were done before | started using magnifica 


tion 
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Labyrinthectomies: In five cases a com 
plete palsy occurred in direct: conjunction 
vith labyrinthectomy. In two of these the 


ontinuity of the nerve was completely 


severed; in two it was partially severed, 
vhile in one it was unbroken 

\. Continuity of nerve unbroken 

Man, 20 years of age. In this patient exploration 
ad to be postponed for three weeks on account of 
eptomeningitis. The 
iear the apex of the facial ridge, and a fragment 


facial canal was fractured 


vas compressing the discolored and  contused 


yramidal part of the nerve. Two years later the 


palsy could not be noted with the face at rest, and 
e could screw up his eye and smile, but not to 
the full extent 

Comment: If the impinging piece of bone 
had been removed immediately, the result 
night have been better. 

I. Continuity of nerve destroyed 

In two cases a 10 mm. graft was inserted 
in one patient, a youth 18 years old, the 
result was good, as the palsy could not be 
noted with the face at rest, and the patient 
could serew up his eye and smile to some 
extent. In the other case, a man 31 years 
old, some reinnervation took place, but it 
vas clinically quite insufficient. | am unable 
to explain this failure. | expected the pa 
tent to make a good recovery 

The other two cases deserve more detailed 
omiment 

Woman, 24 


ibyrinthectomy was 


years of age, two years atter 


referred with the corner 


tt the mouth practically immobile, unable to close 


ier eye or wrinkle her forehead 


From 5 mm. distal to the geniculate ganglion 


to 5 mm. proximal to the stylomastoid foramen, the 


lerve was transformed into an atrophic strand 


This was preserved, and the nerve was uncovered 
intil its caliber was normal. A 25 mm. graft 
nerve outside 


Move 


ments started four months later, and a year later 


was inserted after the part of the 


the connecting strand had been refreshed 


she looked normal, and could smile and screw up 
ier eye 

Comment: [even though the nerve had not 
heen completely severed, the tiny strand be 
tween the sound proximal and distal parts 
of the nerve had not been able to restore 
imnervation of any practical value. It con 


firms, however, what | have stated earlier 


A vttel 


“Tt only the slightest’ connection remains 


between the proximal and distal parts of the 
nerve, this suffices to keep the oral muscles 
at a degree of tone that enables the angle 


of the mouth on the defective side to be 


at about the same level as the angle on the 


unaffected side.” | have been able to con 


this 


firm statement on several occasions, 


where my endeavors to improve the condi 


tion were fortunately successful. Lately 
MeGillicuddy has arrived at the same con 
clusion in a case of 20 years’ duration 

The remaining case should be reported in 
detail, because of its very unfortunate out 
come, which illustrates that much damage 
may be done even by one who is compara 
tively well trained in these operations 

A man 24 age was admitted to the 
hospital on Oct. 8, 1945. In 1927 he 
mitted to another clime with chron 


years ot 
had been ad 
otitis media 


and preoperative facial palsy First radical 


mastoidectomy was performed, and one month 


labyrinthectomy. ‘Two 
On his admission in 1945, the 


later a months later a 


revision was done 
palsy was hardly noted when the face was at rest, 
but he was unable to close his eye or wrinkle his 


forehead and could move the corner of his mouth 
little 


however, was 


The reaction to the galvanic 
In the 


only a very 


current, strong radical 


cavity, pus and granulations were observed 


Because of his inability to move the correspond 


ing side of the face sufficiently and the strong 


response to the galvanic current, an attempt was 


made to repair the nerve. The cavity was cleaned 
ol granulations, and the fac) nerve was rsolated 
at the stylomastoid foramen As far as the bend 
of the lateral 
looked normal, but the tympani 


could be 


(removed) semicircular canal it 


(horizontal) part 


was extremely thin and followed only 


to a point near the geniculate ganglion; there it 


disappeared. In spite of great care, I must have 


damaged this tiny strand, and as all anatomical 
landmarks were missing on account of the previous 
operation, | was unable to locate the proximal end 
of the nerve. A graft was placed proximally at the 
supposed site of the geniculate ganglion and con 
nected with the peripheral stump of the facial 
followed, and movements 
that 


failure, and 


nerve. Complete palsy 
did not 


anastomosis 


later an 
that 


return I have learned 
operation proved a 


plastic operations were performed 
Comment.—-In this case severe harm was 


done to the patient. On arrival, his face 
looked normal, even if he could move the 


afflicted side of the face only a very little 


HAS 


: 
be 
is 
: 


My efforts to improve the condition resulted 
not only in complete failure but im a pro 
nounced impairment. 

Summarizing, a clinically satisfactory re 
sult was obtained in three cases, once by 
removal of a fractured piece of bone com 
pressing the nerve and twice by nerve graft 
ing. 
remnervation took place, and in the last 


In one case of nerve grafting no 


case severe damage was done, as described 
above. 

Fenestrations: In fenestrations the facial 
nerve is most commonly injured by the burr 
in creating the fistula. Four cases of com 
plete palsy were referred for repair. In one 
case the continuity of the nerve had been 
preserved, while in three it was destroyed. 

A. Continuity of nerve unbroken, 

Man, 30 years of 
fenestration had 


age. Fourteen months pre 


viously, a been done elsewhere 
The labyrinth was destroyed, and immediate facial 
On admission the palsy was still 


The 


horizontal part of the nerve had been denuded and 


palsy followed 


complete, and an exploration was done 


was swollen but not severed 

Comment: By the inspection it was as 
certained that the continuity was preserved. 
Two years later he had improved consider 
ably, and probably spontaneously. 

B. Continuity of nerve destroyed. 

In three cases a complete palsy occurred 
in direct conjunction with operations per 
formed elsewhere. They were referred for 
repair 2, 3, and 10 months, respectively, 
after the accident. 

In two cases, part of the horizontal seg 
ment of the nerve had been removed. In 
the third case even most of the vertical part 
was missing. Grafts ranging from 8 to 20 
mm. were inserted, In two of the cases a 


clinically satisfactory result) was obtained. 

1 did not see the last patient until six 
years later in another hospital, where 
through the courtesy of the physician-sur 
geon in charge [ had the opportunity to read 
the case record and learned that four years 
after nerve grafting there was a good func 
tion of the mouth, although the patient was 
unable to close his eye and wrinkle his fore 


head. Shortly afterward a revision had been 
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performed because of granulations in the 
cavity, and in immediate conjunction with 
this operation complete palsy returned. 
Three years later the palsy was still com 
plete. There can hardly be any doubt that 
at the revision operation the graft was 
unfortunately removed. 

Summarizing, four cases of complete 
facial palsy occurring in direct conjunction 
with a fenestration operation were referred 


for repair. Decompression was done in one . 


case and nerve grafting in three. A clinically 


satisfactory result was obtained in three 
cases; in the fourth good reinnervation had 
taken place but was destroyed again in an 
unfortunate later intervention. 

Sequelae to decompression of the facial 
nerve: One patient suffering from Pell’s 
ischemic palsy, “rheumatic facial palsy,” had 
been subjected to decompression elsewhere 
and the nerve had been cut. 

\ man, 21 years of age, for one year had been 
Bell's 


Thirteen 


was still 
after the 


suffering from palsy, which 


practically complete months 
onset, decompression of the facial nerve was per 
no effect. He 


referred two years after onset of the palsy, o1 


formed elsewhere, but with was 
one year after decompression had been done 

He had complete palsy, partial atrophy of th 
muscles, no faradic response, and diminished 
response to the galvanic current 

The conditions for repair were poor, but there 
was nothing to lose. The nerve had been cut in the 
middle of the vertical segment. The stumps were 
atrophic and had to be refreshened. A graft 30 mm 


long was inserted. Six years later some re 


innervation had taken place, but it was climicalls 
quite insutherent 

Comment: Operation on the facial nerve 
is not a routine procedure of an otologi 
department, and should be done only by 
otologists especially trained for this purpose 
The first decompression should not have 
been postponed for a year. When the repatr 
was undertaken, conditions were so unfavor 
able that very little could be expected. The 
patient had, of course, been warned of this 
in advance. 

3. Palsies Due to Extratemporal O pera 
tions.-Any operation on the face along the 
course of the nerve may produce a_ facial 
palsy, but the majority of facial palsies are 
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Fig. 3.—Large mixed tumor of the deep 
operation, B-D, three days after removal of 
facial nerve is paralyzed 


due to removal of tumors of the parotid 
gland. Many of these palsies can be avoided 
by careful dissection, as the nerve does not 
penetrate the substance of the gland but is 
situated between the superficial and the deep 
lobe ( lig. sy, 

Indications: Prevention better than 
cure, 
injury to the facial nerve by tsolating it 
the 


But if damage is done in spite of 


everything should be done to avoid 


from start in removal of a_ parotid 
tumor 


every precaution, the nerve should be re 


paired immediately. If exploration has, for 


one reason or another, been delayed, then 


The 


it should be done as soon as possible 
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the 
the 


before 


ot 


parotid gland. 4 
the mandibular braneh 


the left 
Only 


lobe of 
the tumor 


longer repair is postponed, the more difficult 
is identification of the ramifications im sear 
tissue. Moreover, these will be transformed 
into connective tissue and thus be practically 
useless as pathways for neurofibrils traveling 
from the proximal end of a cut facial nerve 
along a graft into the denervated muscles 
To this group belong five cases. In four 
cases a complete facial palsy appeared in 
direct conjunction with extirpation of a 
tumor of the parotid gland, while in one 
case the palsy was due to incision of an 
abscess at the angle of the mandible 
The first three 


to 


Observations and Kesults 


of the four patients were referred 


6A7 


ae 
ot 
= 
| 


H. with a complete peripheral palsy, 
one and one-half, two, and three years, re 
pectively, after the tumor of the parotid 
gland had been removed elsewhere. The 
patients had been told in advance that the 
repair was to be regarded as an experiment, 
the outcome of which was impossible to 
predict. There was everything to gain and 
nothing to lose. Complete failure followed 
in all three cases. 

Case 1.--Woman, 47 years of age. One and one 
half years after the first operation the facial nerve 
was isolated just outside the stylomastoid foramen, 
where it had been partly cut. Nerve grafting had 
to be given up on account of severe scar formation 
m the cheek, which made identification of the 
ramifications of the nerve impossible 

Case 2.-Man, 47 years of age. Repair was 
undertaken three years after the first operation 
The operative findings were exactly like those in 
case no. 1. A 100 mm. graft was united to the 
facial nerve just outside the stylomastoid foramen, 
and, as the peripheral ramifications of the facial 
nerve could not be identified in the masses of sear 
tissue, a tunnel was made subcutaneously and the 
graft planted directly in the muscles, in accordance 
with the technique of Cardwell. 

Case 3.--Woman, 46 years of age. Two years 
after the first operation the facial nerve was 
isolated and found to be cut about 1 cm. proximal 
to the pes anserinus. Neurinomas on the nerve 
stumps were removed, and microscopy showed that 
the nerve had been transformed into dense scar 
tissue \ graft was inserted, but no improvement 
followed 

Cask one year old, was referred two 
weeks after removal of the tumor. The nerve was 
isolated from the stylomastoid foramen past the 
division at the pes anserinus. [t was surrounded 
by tumor masses, and one of the larger temporo 
facial ramufications had been cut and was sutured 
Six months later mobility started to return, and 
on reexamination 14 months later she looked 
normal with the hace at rest and she could 
wrinkle her forehead, screw up her eye, and smile 
to a limited degree 

In the last case the palsy was due to 
incision of an abscess at the left angle of 


the jaw. 

5 —Woman, 18 years of age. The incision 
was made when she was 3 weeks old. For many 
years she had been treated by yalvanization, and, 
as reaction to this remained positive, an attempt 
to repair the nerve was made. The nerve had been 
eut, and neuromas were found at the stumps 


These were removed, but on microscopy the ad 
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jacent part of the nerve was seen to be severe! 
fibrosed. A 20 mm. graft was inserted, without 
any result, and plastic operations were later pe 
formed 

Thus my own attempts to repair facia 
palsies due to extratemporal operations by 
nerve grafting resulted in four complet: 
failures, because the repair had been post 
poned for years, Either it was quite impos 
sible to isolate the peripheral ramifications 1 
scar tissue or they were themselves trans 
formed into scar tissue, useless as a pathway 
for neurofibrils. 

In only one case was a satisfactory result 
obtained, but here the repair was done three 
weeks after the initial operation. Only one 
of the major ramifications had been cut, and 
it was sutured successfully. 

These very poor results should be a 
encouragement to repair the nerve imme 
diately (Maxwell) rather than to adopt ar 
attitude of masterly expectancy. 

If repair fails, the only resort is to plastic 


operations 


II. Palsies in Fractures of the Temporal! 
Bone 


Diagnosis. 1. Fracture: Vractures of the 
temporal bone involving the ear and the 
facial canal may be divided into two man 
groups : transverse and longitudinal. 

The transverse fractures primarily 
posterior fossa fractures which have resulted 
from terrific force applied through the 
condyles (Maxwell and Magielski). Coch 
lear and vestibular functions are lost, and 
according to statistics, transverse fractures 
cause a facial paralysis in about 50 ©! 
the cases (Grove). 

The longitudinal fractures are much con 
moner, According to Rowbotham, they ar 
apt to extend from the vault to the bas 
Starting in the temporal squama or the 
parietal bone and extending through the 
mastoid into the middle ear. There is bleed 
ing from the ear, and the hearing may 
initially be impaired but the otic capsule 1 
not destroyed. Facial paralysis occurs i 
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To these two main groups, however, may 
be added a third group: a fracture restricted 
to the mastoid process itself ( Ramadier and 
This result 
lesions (Lathrop, Myers). 


Caussé ). may from various 
tut from the point of view of the imme 
diate and delayed danger to life, and that of 
damage to cochlear and vestibular function, 
the longitudinal fracture has a far better 
prognosis than the transverse. Ixactly the 
same applies to facial paralysis which may 
occur in conjunction with a skull fracture 
Roentgenograms, and especially tome 
grams, of the temporal bone may give valu 
able information, but in some cases it is 
impossible to see on the films a fracture line 
which 1s easily detected by operation, 

There is, however, general agreement that 
facial paralysis associated with acute head 
trauma indicates temporal bone fracture in 
nearly every instance ( Maxwell and Magiel 
ski ) 

2. Facial nerve: Facial palsies may be 
partial, but they are usually complete. They 
can be divided into two main groups accord 
ing to the history of onset : 

(a) Valsies developing in direct conjun 
tion with the accident. These are, as stated 
by Grove, usually due to a lesion of the 
nerve by the line of fracture, either in the 
Fallopian canal or at the internal auditory 
meatus. Usually the nerve is injured distal 
to the geniculate ganglion ( Rowbotham ) 
They are usually complete, caused by trac 
tion, tearing, compression from extra- and 
intraneural accumulation of blood, or actual 
section of the nerve. They may also be duc 
to a commotion of the nerve (Garcin ) 


The 


character of the lesion, as will be discussed 


prognosis varies according to the 


later 
VPalsies occurring after an interval 
of freedom. Here we know that the conti 


hese 


palsies generally are due to edema or bleed 


nuity of the nerve is” preserved. 


ing within the Fallopian canal. The prog 
nosis is generally fair, but lasting palsies 
may result on account of degeneration of 
the 


the nerve caused by a within 


pressure 


Keth 


ballopian canal which has not been relieved 
in time, 
It should be 


always easy to tell whether a facial palsy 


remembered that it not 
occurring in conjunction with a head trauma 
has developed immediately or after a short 
interval of freedom because extensive lesions 
often make examination dithcult 

Whereas it is easy to see whether the 
paralysis is complete or partial, it is often 
impossible to be sure of the prognosis i 
complete palsies, as the mechanism varies 
Phe palsies may be due to bleeding, edema 


tromyography can show whether the con 


tearing, or even section of the nerve 


duction block is complete but cannot reveal 
the cause. Serial electromyograms may re 


veal whether the conductive power of the 
nerve 1s miproving or not, but a period of 
waiting is not without risk. If the nerve 
is sectioned, it may be repaired later; but 
if the palsy is due to an intracanaheular 
bleeding or edema with pressure upon the 
nerve and its vessels, this may lead to irre 
versible degeneration, during the period of 
observation This could, perhaps, have been 
avoided by decompression at an earlier date 

| quite agree with Maxwell and Magielsk: 
that electromyographic studies are valuable 
but have not proved to be mfallible 

As the 


sponse Is 


for faradic test, a positive re 


a good prognostic sign, but met 


very much can be deduced from a negative 


one (Kettel, Maxwell and Maygiel ka) 
le 


rocntiveno 


the 


Regarding the site of 


grams, and especially tomograms, of 


temporal bone may be valuable, but im many 


cases it is unpossible to obtam conerete in 


formation in this way. Pschiassny’s “topog 


nosis’ is, ino my opimion, reliable only 


early cases, and most of the patient ure 


referred too late for this method to be used 


Prognosis and Indications 


Review of the Literature 


Up until now it has been impossible to 


agree upon the proper treatment of facial 
palsies in skull fracture. The attitude 
adopted by various otologists varies fron 


40 


3 
‘ 
Es, 
: 


pure conservative treatment to unlimited 
surgical intervention 

1. Advocates of Conservative Therapy 
Turner is in favor of conservative therapy. 
He reported its use in 70 consecutive cases, 
in 36 of which the palsy was immediate; 
but a closer analysis shows that only 75% 
recovered completely. In 25% remnants of 
the palsy could be noted, varying from 
slight impairment of function to complete 
and lasting palsy 

In 34 cases the palsy appeared after an 
interval of freedom, and 32 of these patients 
recovered completely. 

Coleman and Browder also advise con 
servative treatment ino view of the large 
percentage of cases in which there is spon 
taneous recovery 

The same view 1s held by Kahn and 
(surdjian, as, in their opinion, 90% of the 
eases recover completely or at least ade 
quately 

11. Advocates of Surgical Intervention 
A few authors recommend operative treat 
ment in the majority of cases; most sur 
yeons, only in selected cases Spurling 
states that the prognosis for complete re 
covery of immediate cranial nerve palsies 
due to skull fractures 1s poor 

Iersner recommends active intervention, 
as decompression of the Fallopian canal per 
mits the escape of fluid, allowing edema of 
the nerve to subside, or makes possible re 
pair of the nerve if the continuity is broken. 

barrior and Caldwell stated that “early 
exploration of any facial paralysis resulting 
from fracture of a temporal bone is_ the 
treatment of choice.” 

Behrman states that there is no reason 
to put in special class those paralyses 
which oceur in skull fractures. They ought 
to be dealt with as other traumatic palsies. 

Cawthorne says that “skull fractures in 
which facial paralysis is accompanied by 
signs of damage to the ear, particularly if 
the middle ear is affected, should be con 
sidered as possible instances of fracture in 
volving the middle ear cleft and the facial 


nerve as it runs along its inner wall.” Re 
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cently Cawthorne has made an additional 


statement: “In a case of facial palsy, dis 
location of the incus as evidenced by con 
ductive deafness and in abnormal appearance 
of the tympanic membrane is a definite in 
dication for exploration of the nerve trunk 
in the Fallopian canal.” | completely agree 
with Cawthorne, and, moreover, | should 
like to add that a case in which a fracture 
line is seen in roentgenograms running from 
the temporoparietal area downward into the 
external auditory meatus should be consid 
ered as a possible instance of fracture of the 
facial canal, with damage to the nerve near 
the second bend. 

Maxwell and Magielski state that, if after 
three months, or earlier, the palsy remains 
complete and there is complete reaction of 
degeneration, surgical exploration must be 
considered, provided the patient’s general 
condition is good, 

Rowbotham states that favorable cases 
show signs of improvement within two 
months and usually within two to three 
weeks. He concludes that although theoreti 
cally routine decompression should be done 
in all cases, particularly the delayed ones, 
early operative interference contraindi 
cated because of the high percentage of 
good spontaneous recoveries. However, he 
does advocate exploration of the nerve, re 
gardless of electrical reactions, after three 
months in those patients who have shown no 
improvement. 

Grove and Lang state that, even if the 
majority of the immediate palsies disappear 
spontaneously, surgery is absolutely indi 
cated in a limited number of cases. 

This survey shows that, even if con 
servative treatment should be adopted in the 
majority of cases, surgical intervention is 
imperative in selected cases. 

I, too, have recommended this line of 
action, which I shall now discuss more 


thors vughly, 
Own Indications 


I. Immediate Palsies.-It is my opinion 
that in cases of immediate and complete 
paralysis an exploration of the facial nerve 
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should be done as soon as the patient’s gen 
eral state of health permits it, once a definite 
diagnosis of a severe and accessible lesion 
of the nerve has been made. 

sy a severe lesion is to be understood 
complete conduction block with denervating 
potentials and fibrillation as indicated electro 
myographically. If an apparatus for clec 
tromyography ts not available, | consider any 
palsy severe which shows no signs of spon 
taneous improvement within two months of 
observation, as the favorable cases show 
signs of improvement within this time limit, 
and usually within two to three weeks ( Row 
botham). Regardless of the results of elec 
tric tests, | would never postpone surgical 
intervention for more than two months; 
Rowbotham, not longer than three months. 

This mode of action can be adopted with 
out any risk of impairing the hearing in (a) 
transverse fractures of the temporal bone, 
fune 


because both vestibular and acoustic 


tions are lost, and longitudinal 
fractures where the nerve is injured in the 
pyramidal and vertical segments, because 
exploration can be done without injuring 
the contents of the middle ear. 

If, however, the nerve is injured in the 
risk of 


In some Cases, 


horizontal segment, there is a 
destroying the middle ear. 
even in this site, the nerve may be repaired 
without damaging the middle ear (Maxwell 
and Magielski, Kettel), but, on the other 
hand, it may be necessary to do a radical 
mastoidectomy in order to repair the nerve. 
Needless to Say, the patient should be told 
in advance. 

If. Palsies Occurring After an Interval 
of Freedom.— Xs the continuity of the nerve 
is preserved, the prognosis is generally fair. 
If, however, serial electromyograms, which 
should be started early, show a severe inter 
ference with conduction, decompression and 
inspection should be seriously considered, 
just as in the immediate palsies, as outlined 
above, and as stated in a previous paper. 
jotman and Jongkees recently arrived at 
the same conclusions. When an electromyo 
graph is not available, exploration should 
not be postponed for more than two months 


Kettel 


Results Obtained by Surgical 
Intervention 


Review of the Literature 


We may now consider the observations 


which have been made at the operating 
table, and the results which have been ob 
tained by active intervention. 

Cawthorne published a report of six cases 


in which he mentions finding “a 
fracture with fragmentation involving the 


severe 


inner tympanic wall and the facial nerve 
in its tympanic segment.” [From him | 
learned that in two cases the nerve was torn. 
In the first, a gap was bridged by an 8 mm 
graft. In the the after 


being trimmed, were sealed together with 


second, stumps, 


concentrated plasma solution. In four cases 
the nerve was badly bruised. In all six 
cases there was return to function 

Farrior and Caldwell performed a decom 
pression ina case in which, two months after 
the accident, there was still complete facial 
paralysis and mastoiditis. The 
the temporal bone had extended through 


fracture of 


the roof of the antrum, and sequestra were 


fistulous tract into” the 


In the infralaby 


removed from a 
external auditory canal 
rinthine area, a comminuted fracture was 
noted immediately below the posterior semi 
circular canal. Decompression of the vertical 
course of the facial nerve disclosed several 
small spicules of bone impinging upon the 
medial and posterior surfaces of the facial 
the 


These spicules were re 


nerve, immediately below horizontal 
semicircular canal 
moved. The underlying portion of the facial 
nerve was contused and edematous 
Behrman reported a case of transverse 
fracture with complete facial paralysis and 
destruction of the labyrinth. Two months 
after the paralysis he explored the nerve and 
observed a fracture through the ampulla of 
the lateral semicircular canal and the facial 
The 


continuity broken. 


canal nerve was lacerated and . the 


graft was inserted 
and facial movement was regained 

Botman and Jongkees reported five cases 
in four of which “results of decompression 
of the nerve, constricted in the fracture and 
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often jammed im between the two. shifted 
hone-masses, are remarkably good.” In one 
case the nerve was severed, and nerve graft 


ing was successfully performed, Torre has 


operated on two cases of facial paralysis 


with fracture of the petrous pyramid. In 
the first case the nerve was compressed by 
fragments near the bend at the posterior end 
of the lateral semicircular canal. Bloch and 
\boulker report a case of longitudinal frac 
ture and immediate palsy. “Two months after 
occurrence a decompression was done, and 
below the aditus the canal was soft and the 
The 


iuthors are uncertain whether this was be 


nerve red. Quick recovery followed. 
cause of or in spite of the operation! 

Qmbredanne found a mobile sequestrum 
near the point of the facial ridge four and 
one-half months after an accident. 
fifths of the thickness of the nerve was cut 
at this point. The gap was bridged by a 
graft, with ensuing good result 

Aboulker operated on a man who for 
three years had had facial palsy caused by 
a gunshot. X-rays showed a fracture of the 
temporal bone involving the region of the 
oval window. The nerve was atrophic but 
not severed. The sheath was split, but no 
improvement had resulted one and one-half 
vears after the operation. 

Lemoyne operated on a case with a frac 
ture near the second bend of the nerve and 
found a hematoma in the nerve. After split 
ting of the sheath, rapid recovery followed. 

Recently Maxwell and Magielski reported 
facial 


paralysis due to fractures of the middle 


three cases of complete peripheral 
fossa. In one case bone fragments com 
pressing the pyramidal segment of the nerve 
were removed, and the nerve was decom 
pressed from the geniculate ganglion to the 
stylomastoid foramen, without removing the 
ossicles. A marked improvement followed 
five. days after the operation and was fairly 
satisfactory two months later. The postop 
erative hearing was nearly normal. 

The second patient had multiple cranial 
uerve palsies and a delayed facial paralysis 
on the left side. Multiple fracture lines were 
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seen both sides; on the left side one 


extended from the temporoparietal area into 


on 


the mastoid. Five weeks later decompression 
was done, as the palsy was complete and 
electromyography indicated complete dener 
vation, The fracture line passed through the 
pyramidal segment of the facial canal, and 
here the nerve was grossly edematous and 
bulged through the opened sheath. Icxcellent 
recovery followed. 

In the third case the fracture line passed 
through the horizontal semicircular canal and 
the facial canal. The nerve was severed just 
distal to the geniculate ganglion, and a nerve 
graft was inserted, with ensuing good result 


Own Cases 


Included in this series are 16 patients, | 
of them with an immediate bilateral palsy, 
i.¢., 16 patients but 17 cases. Ten patients 
were male (8-65 years of age) and six female 
(27-65 years of age). In 14 of these cases 
the skull fracture was due to a traffic acci 
dent, and the the 
patients lost their balance for various rea 
sons, hitting the back of the skull in falling 


in remaining 3 cases 


In 16 cases the fracture was of the longi 
tudinal type and in 1 of the transverse vari 
ety, the fact that the 
longitudinal fracture is by far the commoner 


thus confirming 

All the patients were initially treated in 
various surgical departments and were later 
referred to Frederiksborg County Hospital 
on account of persistent facial palsy. One 
patient was referred a few days after injury, 
one | month, nine 2-4 months, and five 7, 
9, 10, 16, and 20 months, respectively, after 
the accident. As very little has been written 
on the surgical treatment of palsies due to 
skull fractures, and since the general belief 
is that they all should be treated conserva 
tively, the following cases will be described 
in some detail. 

Clinical Symptoms.-1, 
ing in Direct Conjunction with Injury: The 


Symptoms Aris 


cases may be divided into two groups. 
Group 1. In 12 patients the main symp 
toms were initially identical: (a) loss of 


consciousness, lasting from a few hours up 
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to a week; (/) bleeding from one or both 
ears; (c) unpaired hearing, and (d) com 
plete peripheral facial palsy, apparently aris 
ing in direct conjunction with the aceident. 

In three of these cases the palsy was bi 
lateral, but only in one of them did the palsy 
appear on both sides in immediate conjunc 
tion with the accident. In the other two 
cases the palsy was noted immediately after 
injury on one side and after an interval of 
a few days on the other. The delayed palsies 
these 
both 


disappeared spontaneously later. In 
three patients paralysis of one or 
abducens nerves was also noted. 

Group 2. Four of the patients, all with 
an immediate and complete peripheral facial 
palsy on one side, did not lose consciousness. 
In three of them there was bleeding from the 
homolateral ear, while in the fourth palsy 
was the only clinical symptom. 

X-Kay kxamination. Vifteen of the pa 
tients underwent x-ray examination shortly 
after the accident, and in fourteen of them 
fracture lines were seen. These were gen 
erally single but occasionally multiple, and 
started in the parietotemporal area, running 
downward and forward, and generally in 
volving the mastoid process near the second 
bend of the facial canal, at the posterior end 
of the lateral semicircular canal. 

Otological Examination. All the patients 
complained of impaired hearing on the side 
involved, but, from lack of otological assist 
ance in some of the hospitals where the 
patients were imtially treated, detailed in 
formation on some of the cases is not avail 
able 
bleeding in the external meatus, a rupture 
of the 


noted 


In those patients seen by an otologist, 


drum, or a hematotympanum was 


In only one case (No. 12), in which the 
hearing disappeared completely and imme 


diately, was a calorie test done, which 


proved to be negative. This 1s the only case 


of a transverse fracture in this series. 

2. Symptoms on Admission at the Time 
of Repair of the Facial Nerve: As already 
stated, most of the patients were referred 
most 


after observation for some time, in 
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cases after two to four months. At this time 


all cerebral symptoms had disappeared. 
The peripheral facial palsy was complete 

in 10 patients (in 1 of them on both sides) 

while in 6 patients very faint concentrations 

at the corner of the mouth were the only 

visible signs of facial nerve funetion 

Was 


Electrotest reaction 


positive in all the patients, while the faradi« 


The galvani 


reaction was negative in all cases in which 
the palsy was complete 

Klectromyography was done in only. tive 
cases, since the apparatus is not available at 
Ik. C. H. and we have to send patients 25 
miles away for examination. In four of 
these cases a complete block of conduction 
with denervation potentials was registered, 
interference 


while in the fifth case severe 


with conduction only was found 

| personally have performed decompres 
sion on 16 patients, in oof them on beth 
sides. In 14 of the cases definite alterations 
were found in the bone and the nerve, and 
in 10 cases these were SEV ETE In three cases 


nothing macroscopically abnormal was 


found. In no case was the nerve severed 
According to the site of lesion, the cases 
lo avoid 
(1) that 


patients 


may be divided into three groups 
repetition, it should be stressed 
except where stated, all the were 
unconscious for one to seven days in con 
junction with the accident; (2) that a com 
plete peripheral facial palsy occurred, to the 
best of our knowledge, in direet conjunction 
with the injury, and was still complete when 
(3) that the 
faradic reaction was negative but the gal 
(4) that had 
bleeding from the homolateral ear, and (5) 


dee OMmpression Was done: 


Vanic positive; there been 
that the hearing was impaired at least ini 
tially. In Case 12 the fracture was trans 
verse, while in all the other cases fracture 
was of the longitudinal type 

Group 1 


ment of the lacial Canal and Nerve 


Injuries to the Vertical Sey 
This 


group comprises four cases 


Case 1.—Woman, 44 years of aye Roentgen 


grams showed no signs of fracture of the temporal! 


bone. Ten months after the accident the 


pals, 
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: 


the 


lines 


booth 


vil tll 


vertical 


complete yy decor 


the no 


middle third of 


ol 
The 
wollen, but above 
As the 
the 


scwment nerve, 


were observed 


red and and below seyment 


it looked normal hearing was good, the 


horizontal segment of nerve was not un 


covered 


reexamination nine months later there 


was no and, as her left eye was 


watering, Which troubled her considerably, a par 


ual lateral tarsorrhaphy was done 


One year nme months after decompression a 


She looked 


screw 


considerable improvement was noted 


normal with the face at rest, and she could 


up her eye, smile, and laugh to a limited degree, 


hut her forehead 
When no movements could be 
10 


not wrinkle 
Comment 
after 


‘ onsidered 


noted months of observation, | 


explorative decompression 
justified. The palsy may have been due to 
a hemorrhage in the facial canal, where the 
nerve was red and swollen. A good improve 
ment followed. It is a matter of conjecture 
whether this was in spite of or on account of 
decompression 
Cast 2.—Man, 
ferred to F.C. HI 
It was impossible to tell 


He Was 


thre 


19 years of age 


four months after accident 


the had 


the 


whether palss 


occurred im direct) conjunetion with accident 


or alter an miterval of freedom. As faint contrac 


tions were noted, the faradic reaction was positive, 
ind no signs of fracture were seen on the roentgen 
ograms, prolonged conservative treatment was 
vised 
accident he 
He could 
his 
affected 
On 


months after the 
to F.C. 
faintly, 

the 


Three years three 
admitted 
but 


immobile 


was once again 


close his eye, only and mouth 


was practically on side 


His 


compression, at 


was completely” immobile 
the wall 
middle 


looked 


forehead 
facial 
the 


ol of the 


HCCTOSIS 


observed inv the third of 


The 


at this point 


canal was 


vertical segment nerve somewhat 


atrophic The sheath was split 

\t reexamination three months later the mobility 
letter 
that 


In a 
stated 


of the mouth had improved. slightly 
decompression, he 


had 


nine months after 


only a very limited improvement followed 


Comment: Since after three years three 
months of observation the palsy remained 
severe, a decompression was considered 
justified, 

No improvement followed, probably be 
cause of intraneural sear formations in the 
vertical segment of the nerve. | should 
have operated when he was first referred to 


me, and, failing to do this, | should have at 


654 


A 


M.A. ARCHIVES OF OTOLARYNGOLOG)S 


least resected the atrophic part of the nerve, 
which probably consisted of connective tis 
sue, and inserted a graft when he was re 
ferred the second time 

Woman, 39 years 
an accident in 1946, she 


As 


had bleeding 


Case 3 Ol age 


of trom 
right ear mastoid 


Several 


and ecchymoses on the right 


paralysis 
the 


process, with complete facial 


weeks afterward, movements began at core! 
of her mouth, but the improvement soon stopped 
Nine months later to F. C. H 


She was able to smile a little, but could not close 


she was referred 


her right eye or wrinkle her forehead. However, 


as the faradic current evoked strong contractions 


forehead, it was con 
the 
In the 


around her eye and of her 


sidered justifiable to try to improve spon 


taneous function by a decompression cells 
between the sigmoid sinus and the posterior osseous 


blood 


obviously 


destruction were 
The 


facial canal, however, was macroscopically normal, 
the 


wall, stale and cellular 


found, remnants of a fracture 


and the nerve did not bulge after sheath was 
split 
looked 


She could close her 


On reexamination three years later she 


normal with the face at rest 


her mouth were as 


Her 


eye, and the movements of 


betore the decompression forehead was im 


mobile 
is fair to assume that the 


Comment: It 


improvement was due to decompression 
lor a long time before the operation there 
had been no improvement at all, but it 


started in direet conjunction with the opera 


tion, probably because pressure had been 


relieved. 
Caste 4 


revealed 


Woman, 28 years of age. Roentgeno 
a fracture of the right temporal 
the section of — the 
was to F. ¢ H. 16 


faint 


bone, involving 


She 


posterior 
admitted 
Only 


her mouth could be noted, 


petrous part 


months after the accident contractions 
at the 


for many months there had been no improvement 


corner of ind 


On decompression no fracture lines were seen 


The vertical part of the facial canal was opened, 


and on. slitting of the nerve sheath the nerve 


bulged outward 
At reexamination 1& months later a considerable 
She 


the face at rest, and was able to screw up her eye 


improvement was noted looked normal with 


on 


and smile and laugh, though not as much as 


Her 


lustrations were published previously. ) 


the other side forehead was immobile 

Comment: As there had been no improve 
ment for a long time before the operation, 
and as mobility started in direct conjunction 


with decompression, it is fair to assume that 


racture 
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the palsy was due to pressure within the 
facial canal, the neurofibrils bulging out- 
ward on decompression. 

In these four cases only limited altera 
tions were noted in the vertical segment of 
the facial canal. 

( ase ] Middle third ot the nerve red and 
swollen 

Case 2: Limited necrosis of the wall of the 
facial canal and the nerve atrophic 

Case 3: Stale blood and cellular destruction be 
tween the sigmoid sinus and the posterior osseous 
wall, whereas the facial canal and nerve looked 
normal 

Case 4: Edema of the vertical segment of the 
nerve 

good improvement resulted from the 
operation in three of the cases, operated on 
9, 10, and 16 months, respectively, after the 
accident, and in two of them it started in 
direct conjunction with decompression. In 
none of the cases, however, was a complete 
cure obtained, and a better result might have 
been expected if the operation had been done 
at an earlier date. 

In one case (No, 2) no improvement 
followed, but it could hardly be expected, as 
the nerve looked atrophic. The patient was 
not operated on until three years three 
months after the accident (in this instance 
also at a date much too late), and then a 
graft should have been inserted to replace 
the atrophic part of the nerve. 

Group 2. Injuries at the Second Bend of 
the Nerve (At the posterior end of the 
lateral semicircular canal). This group com 
prises seven cases, 

Cast 5— Woman, 27 years of age. Bilateral 
facial palsy due to a fracture of the skull. On 
the right side the palsy did not appear till several 
days after the accident and it disappeared spon 
taneously and completely within three weeks: on 
the left side the palsy was noted in immediate 
conjunction with the accident and was complete 
from the start. Roentgenograms revealed fracture 
lines of the squamous part of the temporal bone, 
involving the mastoid process. Palsy was complete, 
and electromyography showed no function of m 
frontalis, severe interference with conduction of 
m. orbicularis oculit et oris, and no function of m 
triangularis, with denervation potentials in’ all 
three In direct conjunction with the accident 
ecchymoses were seen on the left mastoid process, 


and the external acoustic meatus was reduced to 
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a slit by bleeding between the posterior membranous 
and osseous walls. There was blood in the meatus 
Two months later the meatus was practically 
normal, and the drum looked dull 

Decompression was done on the left side one 
and one-half months after the accident 
fracture was seen passing from the squamous part 
of the temporal bone through the posterior os 
seous wall of the external auditory meatus neat 
the suprameatal spine of Henle. The posterior 
wall was fractured into several pieces, which had 
torn the nerve sheath near the second bend of the 
nerve 

On reexamination seven months later the pal 
had disappeared almost completely on both sides 
(Fig. 4) 

Comment: The indications were cleat 
complete palsy (big. 4) six weeks after the 
accident, a fracture involving the mastoid 
process, and almost complete block of con 
duction. Almost complete recovery, due to 
decompression, followed 


CASE 6.—Man, 41 years of age. A fracture ot} 
the temporal bone was seen on roentgenogram 
involving the petrous part near the pomt of the 
facial ridge Decompression was done sever 
months after the accident. One line of fracture 
passed through the posterior wall near the upra 
meatal spine of Henle, and another through the 
facial canal in front of the ampulla of the lateral 
semicircular canal. The meus was dislodged 
the middle ear, which was filled witl ar tissue 
The facial canal was not fractured. On decor 
pression the horizontal segment of the nerve v 
seen to be red and enormously swollen, where 


the vertical segment looked normal 


Reexamination four and one-half years later: a 
partial tarsorrhaphy had heen done hortl alter 
the accident The face at rest looked almost 


symmetrical. The patient could smile and laug!l 
to some extent but not screw up her eve or wrinkle 
forehead 

Comment As after seven months of 
observation there was practically no progress 
except for very faint contractions at the 
corner of the mouth, a decompression was 
considered necessary. From my point of 
view the result was unsatisfactory, but. for 
tunately, the patient was satisfied 

Iextra- and intraneural bleeding with sub 
sequent degeneration of axons is probably 
the cause of the palsy. A better result might 
have been CX pec ted if decompression had 


been done at an earlier date 
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Fig A, 


one-half months 


before operation 


after the accident Pictures 


Man, 605 years of ape 


Multiple 


ture lines involving the petrous part of the temporal! 


Cask 7 rin 


hone seen on roentgenograms. He was un 


ible 


only 


were 


to wrinkle his forehead or close his eye, and 


faint contractions could be detected near the 


orner of the mouth 


Decompression was done four months after 


Phe 


meatus 


the accident posterior wall of the external 


broken 


At ats second bend, the nerve 


vuditors was into several pieces 


Wiis dislodyed, and 
The 


and remnants 


heavily compressed, red, and very swollen 


middle ear was filled with sear tissue 
The horizontal part of the nerve looked 


started 


blood 


normal when uncovered. Recovery soon 
ufter decompression 

on 
ooked practically normal, was able to screw up 


He 


reexamination, tour years later, the patient 


the eve, smile, and laugh, though not fully 


ould not wrinkle the forehead 
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B-1), decompression on the left side was performed one and 


#-}) taken seven months after the operation 


Comment: The indications were clear: A 
practically complete conduction block after 
four months of observation, and fractures 
involving the petrous part of the temporal 
bone. The palsy was due to compression of 
the nerve, and extra- and intraneural bleed 


ings. It is fair to assume that the recovery 


which started in direct conjunction with de 


compression, ts due to the surgical interven 
tion 
Cast & (See also Case 16).--Man 34 
age. This case of bilateral palsy has been reported 
in detail previously (ARCH 
1950) Right 
multiple fracture lines at the base of the 
part of 


Vears 


QPOLARYNG. 51:25 


ear Roentgenograms showed 
petrous 
the temporal bone 


the 


Dex ompression Was 


done nine weeks after accident. A tracture 
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was noted through the teginen tympan and the 
medial wal! of the aditus ad antrum, involving 
he facial canal at the second bend. The fragments 
vere dislocated, and the nerve heavily compressed 
ut not severed. The incus was displaced into the 


auddle ear, pushing the malleus outward. The 
ierve was uncovered, and it was seen that between 
the geniculate ganglion and the place of compres 
sion at the bend, intraneural hemorrhage had taken 
place, whereas the vertical segment looked normal 
Rapid recovery took place 

later: A 
4 the result has been published previously. The 
ace | 


sequel of the palsy was that the 
vhat stiff 


Reexamination seven months picture 


completely normal, and the only 


smile was some 
clear 


indication was 


The 


omplete palsy after nine weeks of observa 


(Comment 


Fig. 5.—A, 
temporal bone. 
decompression 


tion and a tracture involving the petrous 
bone, with dislocation and compression of 
the nerve. The beneficial effect of the op 
eration is Obvious. 


Case 9.—Boy, 11 years of age. Complete tacial 


palsy. Roentgenograms showed a fracture line in 
the squama of the temporal bone passing through 
the posterior wall of the external auditory meatus 


Henle 


showed a complete interruption of conduction, and 


near the spine ot 


there were fibrillation potentials 
At decompression two months after the acei 
dent, the fracture corresponding to the roentgeno 


yrams was seen passing through the mastoid 


process and the facial canal near the second bend 


of the nerve. The fragments were dislodwed, and 


the nerve heavily compressed, red, and swollen 


immediate and complete facial palsy on the left side due to fracture of the 
(The film was unfortunately damaged in developing.) B-/), five 


months after 


on 
2 
Kettel 657 


A 


FREQUENCY, CYCLES PER SECOND 


M. A. ARCHIVES OF OTOLARY NGOLOG) 


| 
4 


— +44 


4 


=e = 


+ 4— 


HEARING LOSS, DECIBELS 


> 


FREQUENCY, CYCLES PER SECOND 


1624 2608 45% 


8B 
20 


t 
i 


+ 


+ 
{ 


} 


+ 


t 


SESS 


2 
ra) 
rs 
< 
lu 
= 


++ 


20 
40 
50 
70 
60 
100 


120 


siz 


5) 


hig. 6. (Same case as Fig 


1, preoperative hearing. 
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B, hearing five months after 


decompression, in which the facial nerve was decompressed as far as the geniculate ganglion 


without touching the ossicles 


tion; air conduction 


blood filled 


After decompression of the hori 


Remnants of and scar tissue the 
tympanme cavity 
zontal part of the nerve this segment looked nor 
mal 

On reexamimation, two and one-half years later, 
the boy looked quite normal with the face at rest 


Good, but not complete, function on the right side 
The 


After two months of observation there was 


Comment: indication was clear 


massive palsy, complete block of conduction 


658 


There is practically 


no loss of hearing bone conduc 

(electromyography), and a fracture involy 
ing the facial canal. The palsy was due to 
compression and contusion of the nerve. A 
clinically satisfactory result’) was obtained 
with decompression, 
10.—Man, 31 


grams showed a fracture line of the left temporal 


CASI years oO! ave Roentgeno 


bone; the palsy was massive, and electromyography 


showed complete conduction block and denervation 


potentials 
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On decompression two months later, the fracture 


was seen passing through the posterior osseous 


wall near the spine ot Henle into the facial cana! 


\ loose triangular fragment was compressing the 


nerve, which was contused at this point, and 
swollen. It was uncovered downward and upward 
is tar as the geniculate ganglion, without disloca 


tion of the ossicles (Fig 5) 


On reexamination five months later the patient 
could 
full 


The preoperative 
(Fig. 6) 


looked normal with the face at rest: he 


screw his eye up and smile even if not to 


extent, but he is still improving 
hearing practically unimpaired 


The 


fracture 


Comment: The indication was clear. 
due to oa 


the 


palsy Was obviously 


through the facial canal near second 


bend, with a loose fragment compressing 
the nerve. The beneficial effect of decom 


pression is obvious. 


Case 11.—Man, 34 years of age. Roentgeno 
grams showed a fracture line running from the 
squama of the temporal bone into the posterior 
osseous wall near the spine of Henle. It could 
he een by OtOSCOpPY Electromyography showed 


complete conduction block, with denervation po 


tentials 


On decompression three months after the acci 


dent, the fracture line was seen corresponding 
the roentgenograms, passing into the facial 
canal at the second bend. Bone spicules were 
pressed into the nerve sheath, which was torn, 


Without dis 
part ot the 


and the nerve was heavily swollen 


lodging the ossicles the horizontal 


nerve was decompressed. Faint movements started 
in direct conjunction with decompression, and the 
preoperative hearing was not impaired 

Comment: The indication for decompres 
sion is clear, Four months after the opera 
tion the palsy was not noted with the face at 
rest; he could smile but not to full extent, 
and screw up his eye. 


In the described above we 


are dealing with five patients with a complete 


seven Cases 
peripheral facial palsy, and two in whom 


only very faint contractions at the cornet 
of the mouth could be noted on close obser 
after the 


revealed 


vation, four and seven months 


accident.  Roentgenogramis frac 
tures of the temporal bone involving the 
petrous part, and on decompression they 


were seen in each case passing through the 


posterior osseous wall near the spine of 
Henle. In 


an additional 


(No. 6) 


front of 


one case there was 


fracture in the 
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cochleariform process, In all cases the nerve 


Was compressed and heavily injured but 
never severed 

Che indications for operation were clear 
After one and one-half to seven months of 
observation there was in each case a com 


plete (five cases) or practically complete 
(two cases, observed during four and seven 
facial palsy, and on 


months) peripheral 


roentgenograms a fracture involving the 
petrous part of the temporal bone was seen 

One patient (Case 6) considered the re 
sult satisfactory, though I did not 


In the other six cases the patients looked 


normal with the face at rest. could screw 
up the eye and smile and laugh to some ex 
tent, whereas the forehead was immobile 


In none of the cases did the palsy disappear 


completely some traces of it, even if often 


faint, remained 


Group 3. Injuries to the Horizontal Seg 


ment of the Facial Canal and Nerv Chis 
group comprises three cases 

Case 12 Bov, S& vears ot age In this case 
the fracture was transverse and cochlear and 


vestibular 


function were immediately destroyed 

On roentgenograms a fracture through the lab 
rinth could be seen The palsy Wit complete 

On decompression two months after the acci 


dent, the fracture through the labyrinth was 


clearly visible, but the facial canal was not in 
volved. The horizontal and vertical segments of 
the nerve were uncovered, it was seen that while 
the horizontal was red and swollen, the vertical 
looked normal, The nerve was not severed. Spon 
taneous movements started in direct conyjunetion 


with decompression 


On reexamimation mine months later the face 


was normal at rest; he could screw his eye up and 
smile and laugh, though not to the full extent, but 
forehead 


he could not wrinkle his 


Comment: The indication was clear: com 
plete palsy after two months of observation, 
and destruction of the labyrinth. The palsy 
Was due to an intracanalicular hemorrhage in 
the 


factory result) was obtained, probably due 


horizontal segment. A clinically” satis 
decompression 


Man 34 years of 


fracture of the 


( 13 Roentyeno 


revealed a tempor il 


mvolving the petrous part The pal wa 


com 


ple te 


oF 
i 
659 


On decompression two months after the acct 
dent, one fracture line was seen passing through 
the superior wall of the external auditory meatus, 
and small fragments were found in the epitympani 
recess. Another fracture line was seen to pass 
through the facial canal in front of the cochleari 
form process. The nerve was denuded, and bone 
splinters were impinging upon the sheath, but 
continuity was not broken. The horizontal segment 
of the nerve was red and heavily swollen, while 
the vertical looked normal. Granulations and sear 
tissue filled the tympanic cavity 

Reexamination three years later. He looked nor 
mal with the face at rest, could screw the eye up 
and smile and laugh, though not to full extent, and 
could not wrinkle the forehead 

Comment: The indication was clear: after 
two months of observation there was a mas 
fracture involving the 
\ clin 


ically satisfactory result was obtained, duc 


sive palsy and a 


petrous part of the temporal bone. 


to the operation 


Case 14—-Woman, 31 years of age. Roentgeno 
yrams revealed a fracture of the temporal bone 
passing from the squama into the petrous part 
between the geniculate ganglion and the second 
Admitted to Hl. 20 months 


after the accident. There was a contracture on 


hend of the nerve 


the left side, but she could) move this side 
partially 

On decompression the fracture line was seen 
passing through the horizontal segment of — the 
facial canal, and a bone splinter was impinging 
upon the nerve. Apart from this the nerve looked 
normal The mobility present before the operation 
was not impaired 

Reexamination has not taken place, as she lives 
ibroad 

Comment: The indications were equiy 
ocal, The patient could move the affected 
side partially, but a contracture was present. 
Being an actress, she insisted upon every 
thing being done which might possibly im 
prove her condition. As roentgenograms 
showed a fracture line through the horizontal 
part of the facial canal, and as | have seen 
cases of incomplete recovery improve after 
decompression, and on several occasions 
have noted a contracture disappear after 
decompression, | decided on operation, hay 
ing explained the chances and risks. sue 
ceeded in performing the operation without 
dislocating the ossicles, and the hearing was 


not impaired 
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| have not seen the patient since, but fron 
letters I have learned that there had beet 
no improvement and that she was dissatis 
fed, 

In two of these three cases the indication 
for operation was clear: After two months 
of observation there was a complete periph 
eral palsy, and a fracture involving the 
petrous part of the temporal bone. 

In the last case (No. 14) 1 felt justified 
in doing a decompression as outlined above 
but the indication was open to discussion 

A clinically satisfactory result was ob 
tained in the first two of the cases. The 
last patient, who was not reexamined, wrote 
that the operation had been a disappoint 
ment. 

In the following last three cases nothing 
abnormal was found at operation, and thus 
it is impossible to say to which of the three 
groups mentioned above they belong. 

Case 15.—Man, 25 years of age. A depresse 
fracture of the right temporal bone was in 
mediately cared for im a neurosurgical depart 
ment. Moreover, there was a fracture of the 
orbit: and jaw, and blood in the C. S. F Phe 
hearing was impaired, but there was no bleeding 
from the ears. Admitted two months after the 
aceident. There was a complete peripheral facia 
palsy on the left side, and electromyograms showe: 
complete conduction — block Roentgenogram 
showed no fracture lines of the left tempora 
bone, and the hearing was normal. On decon 
pression of the vertical segment of the nerve 
nothing abnormal was found. On reexamination 
two years later he looked normal with the fa 
at rest, apart from the right eye lying somewhat 
deeper in its socket (fracture of the orbit) He 
could wrinkle the forehead a little, screw up 
eye and smile, and laugh to some extent 

Comment: Nothing abnormal was found 
in the vertical segment of the nerve, and a> 
the hearing was normal the operation was 
not carried as far as the geniculate ganglion 
This operation was probably unjustified, and 
the palsy may have been due to a hemor 
rhage in the internal auditory meatus, It 
should be remembered that there was blood 
in the C. S, F. in conjunction with the acei 
dent. The improvement) which followed 
probably took place in spite of the operation 

Case 16.—Boy, 9 years of age. No fracture 


lines were seen on  roentgenograms Elect re 
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encephalography and examination of the C. S. F 


were normal. Three and one-half months after 


the accident the palsy was still complete, and a 
Without 


ing the ossicles, the nerve was uncovered 


decompression was performed dislocat 
tron 


the geniculate ganglion to the stylomastoid tora 


men, but nothing macroscopically abnormal was 
found. On reexamination four years later 
looked completely normal, was able to screw up 


the eye and smile and laugh, though not to full 
extent, but did not wrinkle the forehead 
Comment: As improvement started im 
mediately after decompression, it is fair to 
assume that the palsy was due to pressure 
within the facial canal, which was relieved 
by decompression 
Man, 34 vears ot age. ‘This 
had a bilateral complete facial palsy and paralysis 


Case 17 patient 
of both abducens nerves in direct conjunction witl 


with the right side 
the 


left 


the accident. Case & deals 
halt 


was still complete on the 


Pwo and one months after accident the 


palsy side, and a 


decompression performed 


No fracture lines were seen on roentgenograms 


Partial reaction of degeneration was present Ph 


nerve was uncovered from the stylomastoid tora 


men to the second bend, but nothing macroscop 


months later the palsy had almost completely dis 


abnormal was tound. On reexamination sever 


ippeared, but the smile was a little stiff. He could 


move the eyes freely. Pictures have been pub 
lished previously 

Comment: It should be remembered that 
this patient had a bilateral complete facial 
palsy in direct conjunction with the opera 
tion, and a bilateral paralysis of both ab 
ducens nerves. The reason for the palsy of 
the right facial nerve was compression be 
(Case &) \s 


mobility on the left side started on the day 


tween dislodged fragments 
of decompression, itis fair to assume that 
a pressure upon the nerve im the facial canal 
was the cause of the palsy, and not intra 
cranial bleeding, which might) have been 
suspected 

In these three cases nothing macroscopi 
cally abnormal found on 


Nevertheless, 


cases started in direct conjunction with de 


Was operation 


im two of these 


compression, perhaps indicating that a pres 
sure upon the nerve was lifted. In one case 
(No, 15) decompression probably was un 


justified, and the improvement that followed 


Kett 


may have taken place im spite of the opera 
tion 


Summary 


from a review of the case records of 16 
patients, one of them with a bilateral palsy 
(Cases No. 8 and 17) the following obset 
vations have been made 

In 16 cases the fracture of the temporal 
bone was longitudinal and in one transverse 
In 14 out of the 15 cases submitted to x-ray 
shortly after the accident, the fractures were 
clearly visible, generally starting the 
parietotemporal area and running downward 
and forward into the petrous part 

\ll the palsies belonged to the peripheral 
type lo the best of our know ledge, thes 
started in direct conjunction with the ace 
dent, but it that a 


facial palsy ina 


should be remembere d 


seriously injured patient 


may be overlooked for a short time, and 


the possibility that a few of the palsies MAN 
have arisen after a short interval of freedon 
cannot be excluded 

The patients were admitted to 
to 20 months 


and operated upon 1! after 


the accident In IT] cases the palsy was still 


complete on admission. six only) 
contractions at the corner of the mouth 
could be noted 

Phe indication for operation was clear im 


cases Of complete palsy, with a fracture 


involving the petrous part of the temporal 


bone, and complete or severe interference 


with conduction shown by eleetrieal test 


It was less clear in cases in’ whieh minor 


contractions were noted (which excludes 


severance of the but 
progress had 


months of observation 


complete nerve), 


where no been noted during 
llowever 


Bell’ 


facial palsy we know that further progress 


ex 


perience of similar cases ot ischemic 
eventually be vained by decompre 
Phat this also applies lo palste s due to frac 
tures of the temporal bone ts Hlustrated by 


Case 3 
Phe pathological tindings varied. In three 
cases nothing macroscopically abnormal was 


noted at the operation, In 14 the pathological 
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findings ranged from edema of the nerve 


with no signs of fracture to nerves heavily 


compressed and injured by dislocated frag 
ments. In none of my patients was the nerve 
severed, but Maxwell and Magielski, Caw 
thorne, Behrman, and Botman and Jongkees 
have reported such cases. 

The nerve may be injured in the hori 
zontal as well as the vertical segment, but 
most frequently at their junction at the 
second bend of the nerve, the pyramidal 
segment, through a fracture involving the 
facial canal at this point 

The results following decompression are 
as follows 

Fourteen patients looked normal with the 
face at rest; twelve of them could screw up 
the eye and smile and laugh, even if not to 
full extent, and in one case these movements 
were only faint. In one patient (Case 6, 
operated upon four and one-half years after 
mjury) a partial lateral tarsorrhaphy had 
been done, and only slight contractions at 
the corner of the mouth were noted 

One patient has not been reexamined, but 
from letters | learn that the operation has 


been a disappoimtment to her 


Comment 


It will immediately be seen that in not a 
single case was a complete cure obtained, 
by which is meant that not a single trace 
of the palsy was left. Clinically the results 
are quite satisfactory, as 10 patients had a 
complete palsy, 1 of them on both sides, and 
6 an almost complete palsy (except for faint 
contractions at the corner of the mouth) 
months before the operation, whereas on 
reexamination of 15 of the patients 14 
looked completely normal with the face at 
rest, and 13 could close the eyes and smile 
more or less normally. As far as [| can 
judge from the available reports, the results 
are closely similar to those obtained by other 
surgeons. One patient has not been reex 
amined 

Have these results been obtained on ac 
count of or in spite of the operation? In 


CASCS where the herve had been compressed 
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and even dislodged by fragments, the con 
nection between operation and results is 
obvious. In cases where edema or intra 
canalicular bleeding was observed, the pa 
tient might have improved after further 
delay through resorption of fluids. But, in 
my view, it is fair to assume that decom 
pression has hastened recovery, especially 
when improvement started in direet conjun 
tion with surgery, or where the spontaneous 
improvements had long ago stopped far short 
of complete recovery but started again afte 
decompression 

In one of the cases «No, 15) I believe 
that the patient improved in. spite of the 
Operation; in one (No 1) the indication 
May be open to question 

Could better results have been expected 
Under the present conditions | believe not 
because the majority were operated on at 
a rather late date. In cases in which the 
nerve is compressed between displaced frag 
ments, it 1s obvious that the earlier it. is 
freed, the better the chances of recovery 
I think that this line of reasoning also ap 
plies to cases in which the palsy is due to 
pressure within the facial canal, which in 
itself does not abolish conduction but inter 
feres with the nutrition of the nerve, leading 
to degeneration. 

In closing, | should like to repeat: surgery 
is indicated as soon as possible In cases 
where severe interference with conduction 
in an accessible site can be diagnosed. Con 
cerning palsies following facial lacerations 
Maxwell said: “Undue delay called ‘watch 
ful waiting to determine whether or not th 
nerve has been injured permanently’ causes 
disaster, and may condemn the patient to 
a life of embarrassing deformity.” 

This point of view could not be more 
clearly expressed. [ believe it is absolutely 
correct and that it is equally valid in cases 
of facial palsy due to fractures of the tem 
poral bone. 


III. Palsies Resulting from Facial 
Lacerations 


lacial palsy may be due to lacerations of 
the face resulting from a variety of acci 
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dents. “It has definitely increased as a result 
of the nature of modern war.” ( Lathrop). 


/ndications.—Having treated only one case 


of this nature, | have no personal experience 
of the field. Lathrop and Maxwell, on the 
other hand, have treated numerous cases with 
great success. 


The nerve should be repaired whenever 


possible, and | agree completely with Max 
well when he states 


If the patient’s general condition permits of a 


prolonged surgical procedure, the optimum time to 


repair a damaged facial nerve is at the time of 


primary repair of the facial laceration. Late re 


pair 1s sometimes necessary, but the inflammatory 


identifica 
dithicult 


changes im the parotid wland render the 


tion of small branches of the nerve more 


This can be accomplished in many instances, how 


ever, to the sincere satisfaction of the patient 


If the facial paralysis is noted immediately 
ifter the laceration, and usually it will be, explora 


tion to determine the exact type of injury 1s indi 


cated, If for one reason or another exploration has 


Fig. 7.—This and the four following pictures 
ire published by courtesy of Dro J. H. Maxwell 
ind the Transactions of the American Academy of 
Ophthalmology and Otolaryngology. | 
the most skillful repair Ob a Lac lal nerve, 
extremely ditticult conditions | ever 

The patient had suftered a laceration ot 
the left side of the face in an automobile accident 
There was no function of any of the facial muscles 
ihove the lower lip (From Tr Am. Acad Ophtt 
:733-740, 1954.) 


consider tt 
performed 
under SAW 


4 


“RAMUS MANDINULARIS 
INTACT ) 


Fig. & 
the accident 
tiple nerve gratt 


\ead Ophth 


Repair was undertaken one month atte 
explanatory 
sutured im place 
733-740, 1954.) 


diagram she 


(bre 


heen delayed, must be remembered tl 


the delay has been, the poorer wall le 


Some of paral 


ot repair 


muscles oceurs in a year; after thi 


is more rapidly progressive, mulitatiny 


good functional result) from ar 
repa 


Lathrop is im complete accordar with 


Maxwell, and so am | 
Woman 21 years of age 
Nazis durm 


Shot in the neck by the 


occupation, Schuerman 


bullet had 


and the exit was 


just as 


traveled along the base oft 


found im the lett cheek 


plete palsy occurred imimediatel und ppuration 


iollowed She Wal referred for repair cone and 
il end } 


one-half years later The proxys 


nerve wa isolated at the tylon 
the distal just proximal to the 
ansermus. It was freshened, 


had 
\ 


the removed piece of nerve 


been transformed into derse 


20 mm 


plasty 


yraft was inserted without result later 


were performed 


had 
much too long, and failure was 
fact that the distal 
tissue of the cheek 


operations 


Comment: been postponed 


due to the 
ramifications and the 


had 


tissue 


transformed 
which 
ate 


been 
into dense connective throug! 


no neurofibrils could reach the dener 
les 

If repair is undertaken immediately, excel 
lent results can be obtained in facial lacera 


tions, even if the nerve has been extensively 


\ 
4 > >, al 
4 
‘ SEAR 
| 
‘ nerve 4 
* 
the (serman 
Kettel 


taken during the 


rig. ¥. 


Krom ‘Tr 


Vhotoygrapl 


Am Acad 


operation 


Ophth 58% 733-70, 1954.) 


destroyed, by courtesy of Dr. Maxwell and 
the Transactions of the American Academy 
of Ophthalmology 
heautiful ilustration of this is given (bags 


7-11) 


and Otolaryngology, a 


Collected Results of Nerve Grafting 
and Nerve Suture in Seventy-Eight 
Cases 


The total number of nerve grattings and 


nerve sutures which | have performed 


unounts to 78. The traumatic palsies, the 
principal theme of this paper, cover 71 re 


The last 


operated upon on the following indications 


pairs seven. patients have been 


1. Preoperative Facial Palsy Otitis 
\Vedia 
Man, 6l years of ape kor years he had been 


chrome otitis media, and for sis 
had 
Phe hearing was destroyed, and there 


The 


deveneration \ 


suffering trom 


months there heen a complete facial palsy 


was negative 
test muscles showed 


response to the caloric 


partial reaction of radical 
was done, and it was found that a 
had eroded the 
the facial canal. The 


fibers were missing, and only 


mastoidectomys 


large cholesteatoma horizontal 


seymment of superficial three 


fourths of the nerve 


i tiny atrophic strand was observed in the depths 


4 the lesion. This was preserved, and an end-to 


side graft inserted, corresponding to the missing 


fibers. Complete talure resulted 


Comment: It is scarcely surprising that 


the result was so bad There was partial 


reaction of degeneration, and, instead of re 
moving the tiny atrophic strand which re 


maimed of the nerve, | preserved it. | have 
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committed this error before. The right thing 


to do is to resect what looks like a tiny 


nerve strand, but is generally connective 


tissue. When a clear-cut of the nerve has 


been obtained at a point where it looks 


normal, a graft can be inserted 
Youth, 17 


years Of age From the age of one 


ear he had suffered from recurring otitis media 
on the left side When he was 7 a complete 
peripheral palsy developed, and one year later 
he was referred to F.C. H., still with complete 
palsy. The left ear was dry, with a large central 
perforation. Whisper 4.00 

\ decompression was done The mastoid cell 
were necrotic, filled with a black fluid. The wall 


of the facial canal was very sott, and easily opened 


recorded. | 


The condition of the nerve is not saw 


him again nine years later He had been constantly 


treated with galvanization and massage, but onls 


faint contractions could be noted at the side of the 


These He was unable to close the eye, and the 


mouth was completely immobile. He was examined 


electromyographically, and, as contractility wa 


quite good, nerve grafting was suygyested 


just distal to the yeniculate ganglion to the pe 


inserinus, the nerve looked atrophic (microscopy 


fibrous connective tissue), and a 48% mm. graft wa 


10.—Result 12 
(From Tr. Am. Acad 


months atter 
Ophth. 58 :733-740, 


operation 
1954.) 
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Fig. 11.—Result 12% months after operation 
It should be noted that there was function 
4 the frontalis muscle even if minimal. | 
woted the same on six 


have 
occasions, In contrast to a 
inuuumous statement in the literature that this 
never happens alter nerve graiting or nerve 
suture of the facial nerve. (From Tr. Am. Acad 
Ophth. 58 :733-740, 1954.) 


nserted. Treatment is not finished, and the 
emains to be seen 

Comment: In the majority of cases, a 
facial palsy In conjunction with acute otitis 
nedia will disappear spontaneously if the 
otitis is treated adequately. Tf the palsy re 
mains complete, operation should be con 
sidered not later than two months after 
onset, or earlier if an electromyograph Is 
ivatlable and severe interference with con 


luction can be demonstrated 


2. Tumors of the facial ner 


On two | have performed ce 
ompression of the facial nerve on an erron 
cous diagnosis of Bell's ischemia palsy In 
one case a neurinoma, and in the other a 
sarcoma Was found on the descending verti 


cal segment of the nerve. Both cases have 


heen published in this periodical previously 


etl 


and reterence ts made to the earlier papers 
for detailed information 
Woman 32 


Was, as 


years of age The clineal preture 


previously described, exactly that of a 


recurring Bell's palsy. On decompression a cavity 


reddish 


Wats 


larger than a hazelnut containing ray 


masses (microscopy: neurimoma ) found on 


the mastoid process, near the stylomastoid foramen 
Che wall of the facial canal was destroved he tween 


the second bend of the nerve and the stylon istoid 


foramen, and the facial nerve had thus been ex 


posed to view The continuity of the superticial 


fibers was broken, and they were carefully 


placed 
nm contact fibers 


looked 


were no signs of 


with one another Phe deeper 


uninjured kighteen months later there 


returning mobility, and a second 


ould 


distal 


operation was performed. No 


connection 


now be found between the proximal and the 


part of the facial nerve, and consequently wratt 


was  imserted Complete failure resulted ind 


plastic operations were later performed elsewhere 


Comment: The conditions for repair were 


good when I first saw the patient, but again 
| committed the error of preserving nerve 


hbers which looked viable. [ Should have 


resected the strand connecting the normal 


proximal and distal ends of the nerve and 
inserted a graft when I first saw the patient 


Woman, 57 years of age As described 
previously, a reddish irregular solid tumor the size 


of a small hazelnut was found between the sigmoid 


wall. It had de 


wall 


sinus and the posterior osseous 


stroved the posterior osseous Oot the facial 


canal from a few econd 


millimeters below the 
hend of the nerve to a few milimeters proximal to 
the stylomastoid 


cell SATCOMA, had completely 


loramen, x panding ite the 


mastoid posteriorly. The tumor, a 


spindle 
infiltrated the fem 


the nerve. It was resected, and a pratt inserted 


oniment reexamination. six years 


later there was no recurrence of the tumor 


drooping, even if it could be moved freely 


angle of the mouth was somewhat 


She could not close the eye, and a partial 
lateral tarsorrhaphy had been done. Con 
sequently this case is registered as clinically 
unsatisfactory, although as a matter of fact 
the patient is happy with the 


12.) 


result (big 


Postoperatively she received x-ray ther 
apy. It is possible that this treatment may 
have destroyed part of the graft and is 


responsible for the poor result 


on 
| 
he 
; is 
i 
q 
K 


Kip. 12 


as clinically unsatishactor \s a matter of 
result 


3, Bell's Ischemic 

Among the cases of traumatic facial palsy 
is one of Bell's palsy (already described ), 
where a decompression had been done else 
where, the nerve being cut. [ have, how 
ever, operated on three other cases of this 
condition in which nerve grafts were needed 
because of degeneration of the nerve, and 
not as a result of trauma 

Woman 30 years of age. This case has been de 
seribed in detail previously, There is a general 
agreement that Bell's palsy is due to ischemia of 
the facial nerve As a result of lack of blood 
supply, the nerve is paralyzed, and various altera 


tions take place in it, as described in detail else 
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1, complete facial palsy of the left facial nerve due to a sarcoma of the vertica 
egment, B-1), six years later. As the palsy is noted with the face at rest, this case 1s classified 
act the pationt is more than happy wil thie 
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where (Kettel) Moreover, | have been able to 


show that some cases an aseptic necrosis of} 
bone can be demonstrated in the mastoid Process, 
findings which have been confirmed by others 
(Skoog, Hall, Flodgren, Sokcic). In this case 
the destruction of the mastoid cells was very ex 


tensive, the vertical part of the facial canal was 


destroyed, and the nerve was lying exposed to 
VIEW \s a result of ischemia, necrosis of the 
nerve with complete interruption of continuity o 
the vertical segment had taken place A nerve 
graft was imserted, and a good result was obtained 

Comment: This is a very extraordinary 
case of Bell’s palsy. An ischemic necrosis 
of the mastoid cells has been observed on 


several occasions, but never before a necrosis 
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of the nerve with interruption of continuity 
It is the first case of Bell's palsy in the 
literature in which a nerve from a living 


demonstrated conclusively that the violent 


person Was subjected to Mueroscopy 


alterations which were observed were due to 
vascular disturbances, while no signs of in 
fection were found. A good result followed 
nerve grafting. Later, two more nerves 
which had been transformed into connective 
tissue were subjected to microscopy (See 
below ) 
Man 27 
he acquired 
side. He 


and massage for 


the 


years ol ape Was 5 years old 


When he 
a complete Bell's palsy on the right 


was treated by means of ygalvanization 


years, but he could only move 


the angle of mouth very little, and not close 


When he was 25 


years old, nerve grafting was attempted elsewhere 


wrinkle the forehead 


the eve or 


rhe vertical segment of the nerve was completely 


ttrophic, but was not resected, and along this 
string three cable vrafts were inserted without 
result 

Pwo years later he was referred to F. C. H 


still with a complete palsy. As the response to the 
galvanic urrent was strong, thanks to intensive 
electrical treatment over the years, nerve yralting 


was done once more. Between the second bend of 
the nerve and a point just proximal to the pes 
anserinu the nerve was transformed into an 
atrophic strand. (Microscopy: fibrous degenera 
tion of the nerve). This was resected, and a 40 
mm. gratt inserted. Mobility started to return 
14 months later. On reexamination two years after 
operation, the mouth was straight, and he could 
move it to a limited degree. However he could 
not close the eye, and a partial lateral tarsorrhaphy 


was done. The forehead was immobile 
Comment: When he was operated on the 
first time, the atrophic strand should have 
been resected, but it was erroneously pre 
served, just as [| have done on some oc 
casions. It is interesting to note that, thanks 
to continued conservative treatment, which 
had kept the muscles alive, a graft was 
»? 


successfully inserted 22 years after onset 
of the palsy 
(url, 2 years of age. When she was 15 months 


old, a complete facial palsy occurred on the right 
side. As after six months of observation no signs 
of returning mobility were noted, a decompression 


was performed, but without any result. Two years 


three months after onset of the palsy, she was 
referred to F. ©. H. From the second bend of 
the nerve to a point just outside the stylomastoid 


Kettel 


transtormed into an 


had 


atrophic strand, which was resected 


loramen, the nerve been 


( Microscopy 


CONNECTIVE tissue, probably containing nerve 
fibers). A 15 mm. graft was inserted. One year 
later she looked normal with the face at rest: she 
could move the angle of the mouth a little, and 
could close the eve. She was still Improving 
Bell’s ischemic palsy is generally of a 


very benign nature, and is due to ischemia, 
a “dysregulation” of the vasa nervorum neat 
the stylomastoid foramen. In the majority of 
cases the process is reversible, but not al 
ways. Three cases of a serious nature are 
reported. In one a necrosis of the nerve with 


interruption of continuity was observed; in 


the other two the nerve had been trans 
formed into a strand of connective tissue 
A graft was inserted in these three cases, 


and clinically satisfactory result) were ob 


tained in all of them 


Review of Results 


I have attempted 70 nerve graftings a 
cording to the technique of Ballance and 
Duel and & nerve sutures following the 


Six of the cases have 


been referred to me only recently, In 72 


method of Bunnell 


cases the treatment is finished. It must be 
borne in mind that not even the most suecess 
ful operation will be able to restore funetion 
completely. The minimum requirement. for 
a result to be classed as satisfactorily is that 
the palsy must not be noted with the face at 
rest, and that the patient can smile to some 
extent. In the majority of cases they could 
also screw up the eye, whereas only a few 
patients could wrinkle the forehead a little 
The 


groups: 


material may be divided into two 


I. Favorable Cases. These are cases in 
which no degeneration of the muscles had 
taken place at the time of repair and in 
which the operation was successfully pet 
formed. To this group belong 58 cases 

As a result of the operation in these 58 
cases, all the patients looked normal with 
the face at rest; 6 patients could only smile; 
40 patients could smile and screw up the 
eye; 6 patients could smile, serew up the eye. 
little 


and wrinkle the forehead a 


: 
ae 
a 


In six cases there was complete or partial 
failure 
In contrast to other surgeons experienced 
fac ial 


maintained that even funetion of the frontal 


in nerve surgery | have for years 
muscles may return after nerve grafting o1 
nerve suture. | have noted it in six patients 


should be remembered that the majority of 


It has now been confirmed by Maxwell. 


the failures were in operations done before 
| started using magnification, and probably 
the coaptation was bad 

I] 
in Which the muscles had degenerated par 
tially 


found 


Unfavorable Cases These are cases 
at the time of repair or in which | 
difficulties 
lo this group belong 14 patients The oper 
to 


insurmountable technical 


ation in these cases was an 


attempt 


obtain remneryvation, The issue was prob 


lematic beforehand, and the patients had 
been told im advance 

\s previously explained, it is no wonder 
that the “results” in this group are so bad, 
as it was either quite impossible to isolate 
the peripheral stump of the facial nerve, or 
only 
fie 


matter of fact the operation in the majority 


a tiny strand of the peripheral rami 


tions was found. This means that as a 


of these cases could not be completed. In 


the rest of the cases partial degeneration aot 


bay 


cal 


13 


alter 


lntratemporal nerve grafting 


operation 


10 mn 
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the muscles had taken place at the time ot 
repair. However, there was nothing to lose 
and everything to gain, 

The interval between damage and repar 
has varied widely, Many repairs have beet 


done immediately after the palsy was noted 


the majority with one-half year, and a few 


done years later. 
Phe length of the graft has varied from 4 
(ood results may be obtained by 


to 50 mm 


as well as long 


means of short (big 
yrafts (Fig. 14) 

Phe first signs of returning mobility were 
noted from 4 to 24 months after repair, o1 
ot 


whether a long or a short graft or a nervy: 


an average 10 months, regardless of! 
suture was used. That is easily understood 
as the neurofibrils, regardless of the mode 
of the 


stump of the facial nerve through or along 


repair, will travel from proxima 
the graft into the denervated muscles, 


A damaged facial nerve should re 
paired as soon as possible but, as illustrates 
by my examples in the text, repair may be 
successfully done even years after the dam 
of 


accessible and. the operation skilfully pel 


age, provided that the site injury 


formed under the microscope, and last, but 


not least. that the muscles have not cde 


yor rated 


1, before. B and C, two and three-fourths 
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Fig. 14.--Intra extratemporal nerve grafting, 35 mm. 4, before B-1), two years alter 


operation 


Summary because the continuity of the 
In traumatic facial palsy all our endeavors 
Phe only Phe prognosis becomes tam if the palsy 


often interrupted 


Hust aim at restoring mimicry 
occurs after an interval of freedom 


vay to reach this goal is to repair the nerve 


it the site of the lesion by decompression Phe traumatnu palsies are divided into (1) 


nerve grafting, or nerve suture postoperative cases, (2) palsies due to frac 
The prognosis of traumatic facial palsy tures of the temporal bone and (3) palsies 
~ serious when the palsy occurs in direct due to lacerations of the face. My material 
onjunction with an operation or accident, comprises 121) patients, to which number 
Aettel 


~ 
2 


should be added 7 cases in which nerve 
grafting was performed on nontraumatic in 
dications. The postoperative palsies may be 
due to intracranial operations, especially in 
removing a neurinoma of the acoustic nerve. 
| feel that our endeavors should aim at 
repairing the nerve at the site of injury, 
and that we should not content ourselves 
with an anastomosis operation, which never 
will restore mimicry, A report is given of 97 
cases in which facial palsy occurred in direct 
conjunction with operations on the temporal 
bone. In 64 patients the continuity of the 
nerve was interrupted, and nerve grafting 
or nerve suture was performed. In 33 
patients the nerve was damaged without 
being severed, Facial palsy may also be due 
to extratemporal operations outside — the 
stylomastoid foramen and are especially seen 
following removal of a tumor of the parotic 
gland. This group comprises five cases. 

The indications for repair of the nerve 
are discussed, and the results obtained under 
varying conditions are reported. 

Traumatic facial palsy may also be due 
to fractures of the temporal bone. A detailed 
report of the case histories of 16 patients, 
one of them with a bilateral palsy, is given. 
The indications for surgical intervention 
upon the facial nerve are discussed and the 
results reported. clinically satisfactory 
result was obtained in all the patients. 

The facial nerve may be seriously injured 
by lacerations of the face and should be 
repaired as soon as possible. To this group 
only one patient belongs. 

Included in the material are seven cases of 
nontraumatic origin, in which nerve grafting 
was needed (tumors of the facial nerve, 
preoperative otogenous palsies, sell’s 
ischemic palsy ), 

In all, nerve grafting and nerve suture have 
been attempted in 78 cases, and in 72 of 
these treatment is finished. The results may 
be divided into (1) favorable cases and (2) 
unfavorable cases. 

1. Favorable cases are those in which no 
degeneration had taken place at the time of 
repair and in which the repair was success 
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fully performed, To this group belong 58 
cases, and in 52, or 90%, a clinically satis 
factory result was obtained by repairing 
the nerve at the site of lesion. The reasons 
of the failures are briefly discussed. 

2. Unfavorable cases are those in which 
either partial degeneration of the muscles 
at the time of repair had taken place or in 
which technical difficulties, to me insur 
mountable, were encountered. In the ma 
jority of these cases of long-standing 


palsies it was impossible to isolate the 


peripheral ramifications of the facial nerve 


in dense scar tissue of the cheek, and thus 
the operation could not be completed. This 
group comprises 14 patients. 

If the facial nerve is injured it: should 
be repaired as soon as possible. Repair, 
should however also be tried in cases of 
longer standing, provided the site of injury 
is accessible and the muscles of the face 
have not degenerated. There is everything 
to gain and nothing to lose. The results are 


most satisfactory, 


Slotsgade 34 
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Prevention of Adverse Effects of Streptomycin 


on the Ear 


TOMOHARU OZAKi, Nara-Ken, Japan 


How many years has it been since Waks 


And 


man discovered streptomycin how 


many years has it been since 
after-effect of streptomycin on hearing abil 
ity became known? 

Kesearch in antibiotics having advanced, 
when will it be before an antibiotic without 


adverse When 
| think of today it is difficult for me at 


after-effects is discovered. 
times to put myself wholeheartedly into my 
work. But, sad to say, we who have direct 
contact with the patients are in the position 
of responsibility for eliminating, so far as 
possible, these adverse after-effects, hoping 
that the new antibiotic may be found in the 
near future. Until that day research must be 
continued with unfailing zeal. T have learned 
from a journal that new drugs have been 
discovered that are similar to streptomycin, 
without their adverse after-effects, but they 
are said to be in an experimental stage. | 
hope that the discovery of new drugs can 
he widely used in the near future and that 
the treatment which | am about to advocate 
will become obsolete or unnecessary 

Dr. Morita of Osaka University Hospital 
in an autopsy made a histological study of 
who had suffered 


the inner ear of a man 


adverse after-effects from streptomycin 


He also has done similar research on ani 


mals \ccording to his research, the outer 


and inner hair cells and the tectorian mem 


brane press against cach other and form 


a straight line. If such a change occurs, it 
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the adverse 


Is shown histologically that any recovery 
may be said to be impossible 

| had previously thought that the adverse 
effect of streptomycin was due to the inflam 


Phis 


research not 


mation of the auditory nerves was 


Morita’s 


Therefore vitamin By, is not effective 


proved by Dr tor be 


true 
for inflammation of the auditory nerves, but 
gives vitality to the cells and nerves ot 
auditory organs 

Before discussing prophylaxis, | shall re 
after-effects and 


department) fron 


adverse 
their treatment im 39 cases 
referred to the kk. N. J 


department as 


port on related 


who been 


the tuberculosis suspected 


cases of untoward effects of streptomycm 
29 cases were observed for a certain period 
one gram of the streptomycin was adminis 
twice a week In 


tered intramuscularly 


treatment of tuberculosis, when there 1 
an adverse after-effect, the administration of 
streptomyem should) be discontinued and 
some other antitubereulosis drug should be 


given 
Treatment 


of adverse after-effects ot trep 


tomyein treatment, the audiogram hows the 
lowering of high-pitch sound and gradually 
that of low-pitch sound. This is well known 
to all 

If the audiogram shows any change, forty 
hed 


intravenously 


vitamin By, LOO is administered 


During this treatment 
every day If 


this 


daily 


audiograms are taken 


they show improvement, treatment 


should be continued until there is complete 


recovery. To prevent recurrence the treat 


ment should be continued as follows the 


first month twiee a week, the second month 


once a week, the third month two or three 


- 
ee 
4 
7 


times monthly. This treatment should cover 


a six-month period, and the number of 


treatments should be gradually reduced. On 
the other hand, the administration of strep 
and some 


When 


10 days shows 


tomycin should be discontinued 


other antituberculosis drug given 
the audiogram taken aftet 
progressive ad 


no improvement or shows 


verse effects, the treatment should be con 
tinued in order to retard the devolpment of 
syinptoms 

after his re 


Professor Goto announced 


search that injections lumbar, carotid, or 
have about the same result in 
So the 


the 


Intravenous 
treatment of inner ear disturbances 
the easiest of 


intravenous imyection, 


three, has been chosen 


Results 
(of all the cases examined there were 29 
that 


or more audiograms taken, the first audio 


CASES received treatment and had two 
grain before the beginning of treatment and 
the others at intervals of 10 days (during 
treatment ) 

In Table 1 the 15 cases in Group I include 


some who have completely recovered and 
others with improvement of 20 db, or more 
with subjective symptoms completely elimi 
nated 

those 


this included 


whose hearing has recovered completely in 


Among group are 
one ear but is less than normal in the other 
Recoveries to normal in audiogram and sub 
jective symptoms at the same time are not 
But 
in Group | because their audiograms were 


infrequent. these have been included 
not taken before the administration of strep 
tomycin. The fact that though subjective 
symptoms have not changed, the audiogram 
that the 


a method is 


shows improvement, must 


fault. 


prove 


audiometer is at Unless 


Taste 1.—Results of Treatment 


Group Audiogram Subj. Symptoms No, of Cases 
Good (iood 

Giood Unchanged 

Unchanged (ood 

Unchanged Unchanged 
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devised for testing the hearing and differ 
entiating the sound at the same time, a true 
test cannot be obtained. On the symptom 
of tinnitus no great research has been done 
In the beginning of the appearance of this 
this 


But even in the early stage recovery may 


symptom treatment will be effective 
not be possible, depending on where the 
diseased area is located. lor cases of tin 
nitus which do not recover under the treat 
ment, phenobarbital ( Luminal), 0.2 gm. pet 
This 


in lessening and lowering of 


day can be administered will result 
tinnitus. It 


has been used in some of the cases 


Dosage of Streptomycin and Adverse 
Effects on Inner Ear 

The adminis 

tered does not seem to be the sole factor in 


\t the time strep 


dosage of streptomycin 
the adverse after-effect 
tomycin was introduced daily injection of 
1 gm. for 60 days was considered the maxi 
mum dosage. Later when injections of | 
ym, twice a week came to be given, a total 
of over 60 gm. was used. The symptoms 
of streptomycin sulfate toxicity appear dur 
ing the three to six months after treatment 
In dihydrostreptomycin injection the symp 
The 


report from the tuberculosis department did 


toms appear during the treatment. 


not state at first which streptomycin was 
administered to each patient, but, on further 
inquiry, it was reported that in the first 
half of the treatment dihydrostreptomycin 
was administered and in the latter half com 


bined streptomycin and dithydrostrepto 


mycin, 


As shown in Table 2, there were more 


cases of after-effects among those receiving 


injections of 30 gm. or more. 


TABLE 2.—Adverse Effects of Streptomycin on 
the Inner Ear: Relation of Dosage to 
Number of Cases 
Dosage, Gm No. of Cases 


Dosage, Gm No. of Cases 


- 
| 
| 
2 31 1 
5 39 
6 40 2 
10 42 
13 45 
4 
25 6 2 
30 
rotal 29 Total 29 
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STREPTOMYCIN EFFECTS ON 


vy Wed Gita afhe 
Lpht ots, 2 24 
St teliar (off tw om! 


Fig (Case 1) 
Audiogram of 19-yvea 
old woman. .1, right ear 


B, left ear 


\ 


However, among the cases that received 
10 gm. there are six, and even among those 
injected with 2, 5, or 6 gm. there are some 
cases. It can be deduced from the above 
figures that the adverse after-effect depends 
upon the individual constitution. I’rom the 
fact that streptomycin does not affect other 
organs, it must be presumed that it has an 
affinity for the inner ear. If, when there are 
adverse after-effects of streptomycin treat 
ment, the symptoms are detected in the early 
stage and the patient is given prompt treat 
ment, a complete cure is possible. This is 
a fact known to all, but it is difficult to 
detect early symptoms. The reason for this 
is that the adverse after-effect does not de 


pend upon the dosage of streptomycin 


Notes on Audiograms 


\ 19-year-old woman showed this 


audiogram (Fig. 1) after administration of 7 gm 


After administration of 2) gn 


bilateral 


ot streptomycin 


she complained of Slight otalgia of 24 


immediately after 
ditheult 


treatment 


duration which started 
She did not 


After 25 days’ 


hours’ 


injection note subjective 


hearing or tinnitus 


changes in the audiogram were observed and het 


otalgia was relieved 
audio 


Case 2 A 25-year old man showed this 


2) after administration of 49 gm o 
After 
of a feeling of obstruction of both ears and tinnitus 
(Za After 63 days’ 


he almost and he has been 


yram (Fig 


streptomycin about 300 gm. he complained 


) bilaterally treatment 
recovered to normal 


tree trom. tinnitus 
Case 3.—A 
difficult hearing on the right side and right tinnitu 
) 
streptomycin. At 


25-year-old woman complained o 


following administration of 40° gm 


present she has received 70 


gm. After 35 days’ treatment she had almost re 


covered and she has been free from tinnitu 


CASE 4 \ J4-vear-old man 
(Fig. 4) 
streptomycin, Ele 


showed this audi 


gram after administration of 80 gm. ot 


of the noted a metali piping 


sound (Pe ) nea quiet atmosphere 


ude 


anbraytnoud 


of fort pua VB, / 00. mys 


(2A 


) 
(hers 


\udiogram 
old) man 


BR, left « 


: 
\ 
\ 
1, right ear 
| ar 
| 
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A 
hig. J 


\udiogram 
old 


WALLA 


woman. 


left ear 


noted no difficulty in 


hearing 
treatment he 
cured he 


audiogram 


After 24 days’ 
tated that he had been completely 
was short of 


somewhat 


(Teee 

difficult, hearing 
jut 


symptoms 
Was 


normality, although 
improved 


has not come back 


hard of heaving (-) 
(peat 


} 24 Mays 


of fol KB, (4° mg 


Case 5.—A 


iudiogram (Fig 


year-old 


Woman 
5) 


showed 
administration of 


complained 


this ( 
alter 


She 


Ast 


6 \ 


42 ym audiogram (Fig. 6) 
streptomycin ot 


streptomycin 


tinnitus ym. ool 


) occasionally 


4] year ok 
after 
After 


She denied subjective 


After seven days’ treatment het 
were observed 


to he 


progressive She 


hig 
\udiogram 


old) man. 4 
Bh, left ear 


34-year 


right ear 


| showed 


administration 


ol 
50 she 


67 


gm became 


SM wes 


Lies (pese 


16, 
clays 


23/1, ) 


Mitt, 


(Cane >) 


\udiogram 28-year 


old 


ot 
woman, 


right ear 
left 


eal 


of 


Kearny 


Jini) 


L709. was givin abou! tig 
hea. (+) 
Fi mani pe ta (+) 
~ 
: 
\ 
—_ 
/ 
~ 
this 
"4 
YI MANA 
\ 
‘ 
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LION OF STREPTOMYCIN 


kt 


TS ON EAR 


13 

awithe 


Fig. 6 Case 6) I 
Audiogram of 4)-year 
old woman. 4, right ear 


RB 


left ear 


Light (beth off wm 


| 

A 
\ 


\ 


/ iy 
50 clays ment kara of a) 
fad / 00 (222 do) 
(fo) 
\ 
Fig. 7 (Case 7) 
Nudiogram of 20-year 
old) man 1, right ear 
\ lett ear 


slightly suspicious of difficult hearing in the ab 
of After 13 


suspected symptoms seemed still progressive 


sence tinnitus days’ treatment her 


Case 7.—A 20-year-old man showed this audio 


(Fig. 7) after administration of 70 gm. of 


gran 


streptomycin. After 5 gm. he complained of bi 
lateral difficult hearing with a continuous humming 
sound (Zi ). Fifty days’ treatment had no 
favorable effect 

Comment 


During treatment with streptomycin any 
ter-effect on the ear should be de 
The later the 
detection, the more difficult the cure, even 


adverse af 


tected as early as possible. 


when disturbances on audiogram are compat 
atively slight. This can be clearly explained 
by those changes in the ears of human beings 
and of test animals which are subject. to 


streptomycin toxicity. Here the cells of 
Cortis organ become confluent, giving an 


appearance of a single club 


art 


Figure 8 shows the organ of Corti of a 
74-year-old woman who was injected with 
60 gm. of streptomycin for fatal lung tuber 
culosis 


The so-called early symptoms are otalgia 


feeling of obstruction of the ear, CONSCIOUS 
ness of compression of the ear, and tinnitus 


without difficult hearing, which start imme 


diately after administration of the trepto 
mycin and last for 24 to 48 hours. When 
such symptoms develop, the patient should 


be tested by audiometer as early as possible 


in the absence of difficult hearing 


The above-mentioned treatment may al 
ford a favorable chance for the patient 
Such a patient is generally found with some 


form of disturbances in a high-tone scale on 
If he 
with the streptomycin and little attention is 
he will 


audiogram continues to be treated 


paid to his prodromal symptoms 
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big ‘The Organ of 
Corti in ai 74-year-old 
woman treated will 


streptomycin 


develop fixed difficult hearing with a marked 
impairment in high tones 

In some cases the above-mentioned pro 
dromes are cleared spontaneously in 24 to 
4% hours. It is advisable to administer forti 
fied vitamin B,, 100 mg. intravenously, 
twice, i, €., immediately after administration 
of the streptomycin as well as the following 
day, as a favorable prophylaxis against pos 
sible adverse after-effects 

Since this method of prophylaxis was 
introduced, there has been a steady decrease 
in the number of patients with impaired 
hearing from the tuberculosis department 
in the last two years. At present such cases 
are extremely rare. | have learned from a 
journal that new drugs similar to strepto 
mycin, without its adverse after-effects have 
been discovered, But they are said to be in 
an experimental stage. [ hope that the dis 
covery of new drugs can be widely applied 
in the near future and that the treatment 
which | have advocated will become obsolete 


or unnecessary 


Summary and Conclusions 

Twenty-nine pulmonary tuberculosis cases 
intoxicated with streptomycin (dihydrostrep 
tomycin or combined streptomycin) have 
been observed 

Ten of these cases, after administration 
of only 2 to 10 gm. of streptomycin, devel 
oped adverse after-effects resulting in im 
paired hearing. 
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It is stressed, therefore, that the develop 
ment of these effects is due not only to 
amount of dosage but also to individual 
affinity of the patients 


Fifteen cases were favorably treated with 


daily intravenous administration of fortified 


vitamin By, 100 mg 

Seven cases are presented with their au 
diograms 

detection ts possible when 
ment of hearing is preceded by abnormal 
changes in the audiogram 

Karly treatment is recommended, because 
it seems difficult to cure the advanced im 
pairment even though the audiogram shows 
only slight disturbances 

arly symptoms are slight otalgia, feeling 
of obstruction of the ear, consciousness of 
compression of the ear, and tinnitus without 
difficult hearing, which develop directly after 
administration of streptomycin disap 
pear in 24 to 48 hours 

As prophylaxis, intravenous administra 
tion of fortified vitamin By 100 mg. 1s sug 
gested directly before or after administration 
of streptomycin (dihydrostreptomyein 
combined streptomycin) with repetition the 
following day. 

Since the introduction of this method of 
prophylaxis, there has been a steady 
crease during the last two years in the 
number of patients with impaired hearing 
from the tuberculosis department 
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The Diagnosis and Treatment of Laryngeal Carcinoma 


A Comparative Study of the Netherlands and the United States 


SAMUEL B. HENKEN, M.D., Amsterdam 


Reason for This Paper 

lf you as a laryngologist were faced with 
the sudden knowledge that you were a hap 
less victim of a new growth in the larynx, 
what type of cure would you select ? 

Phe vital question just posed Is not new 
but as old as the knowledge of medical 
science that cancer is a killer, and that, if 
not removed or otherwise effectively treated, 
if may destroy the body with devastating 
rapidity. Conversely, as a laryngologist, how 
often is one confronted with this question 
concerning one's own fate’ Most frequently 
this dilemma applies to a bewildered, mysti 
fied, and, maybe, even hysterical (but in any 
case inexpert) layman patient in whom the 
specialist has recently diagnosed a new 
growth. 

In spite of the literature that has been 
published selectively about laryngeal caret 
noma during the comparatively brief evolu 
tion of its therapy and diagnosis, we must 
admit that the science of its treatment. still 
is in its infancy. Not more than 30 years 
have elapsed since radioactive materials 
were first employed in the battle against it, 
a litthe more than 80 years since the first 
total laryngectomy was done by Billroth, 
and only a century and a half since Desault 
first performed a laryngofissure for what 
he described as “an enlargement of mucosa,” 
which he felt did not belong on the vocal 


While we 


résumé, we 


bear in mind this short 


historical can safely predict 
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that there is to come a wealth of material 
to be explored, defined, and added to the 
scientific knowledge in this field and to make 
obsolete current findings 

The purpose of this paper is an attempt 
to define a line somewhere, both in diagnosis 
and in a convenient form of therapy, based 
on a simplified and improved nomenclature, 
so that a more concise, clear-cut, accurate, 
definite, and unified outline can be estab 
lished to more clearly set forth the extent 
and limits of an over-all pattern to insure 
the most careful and correct removal of a 
new growth from the standpoint of most 
effective cure. It 1s also the purpose of this 
paper to compare the treatment of laryngeal 
carcinoma, statistical 
results, in the Netherlands with that in the 


United States, such studies being based on 


based on studies and 


a comparable era 
As far 
they are based on terminology usually em 


as these statistics are concerned, 


ployed universally by otolaryngologists in 


so-called intrinsic and extrinsic classi 


The “slide 


transposing these statistics ts, 


thei 


rule’ employed in 


fications. 
simply, that 


cordal tumors usually comprise those tu 


mors that are confined to the vocal cord 
per se without any evidence of cordal fixa 
tion, and that the so called extracordal ones 


include all other laryngeal tumors 

The objective of this simplification is not 
arguments as to what the true 
No Chie 
would deliberately tir up a 
We all know 
end of a bitter 


aid in our diligent and logical search for 


to arouse 
nomenclature 1s in his right mind 
controversy 
there 1s no real winner at the 
controversy 
standardization of statistics 1s an 


reality When all authorities approach this 


679 


if 
4 
| 
| 
4 
4 


problem with sincerity and integrity, seeking 
a solution that is fair to surgeon, radiologist, 
and patient alike, no controversy will be 
necessary or wanted. Although there always 
exists a minority who welcome disputes, we 
are motivated seeking standardized 
nomenclature to ensure a wiser, more logical, 
and less distorted diagnosis 

Multiplicity of terminology and statistical 
standards fosters errors in judgment as a 
result of confusion. [ do not intend to 
repudiate any present-day accepted opinions 
kor me to be forward enough to set up 
these standardized statistics is a bold step, 
I admit, but it is hoped this paper will be 
looked upon by otolaryngologists as having 
as its outcome the inauguration of a uni 


versally acceptable guide 


Evolutionary History of Nomenclature 


Since the time that a diagnosis of laryngeal 
carcinoma was first made, various types of 
therapy have been advocated by physicians 
interested in this field. As a result of this, the 
larynx as a vital organ was studied minutely, 
anatomically speaking. A direct outgrowth of 
this study resulted in the division of the 


larynx into different boundaries, all based, 
land 


known, on certain anatomical 


marks. The otolaryngologists were not the 


as is 


only ones interested in this field, for the 
radiologists, with the advent of radioactive 
materials, have long since tried to prove that 
with their techniques they can dispense with 
surgery and save the voice box. And now 
the initial question opening this paper is 
further resolved: Is surgery alone the ulti 
mate in cure? Or can some form of radia 
tion be employed instead of surgery in 
order to preserve the speaking voice? It 
has been suggested that the larynx serves 
as nothing more than a musical chamber to 
change the pitch of the voice. Esophageal 
speech, even though it does not possess the 
timbre of the speech of the larynx, still 
can, with some effort on the patient’s part, 
be usefully employed. Such is the argu 
ment of the surgeon when he deems a total 


laryngectomy is indicated. Conversely, the 
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radiologist is not always wrong, for it has 
been proved that in some cases irradiation 
is a convenient form of therapy and it can 
be utilized with the same desirable end 
results as surgery, and at the same time pre 
serve the speaking Voice, 

Laurens* at first subdivided laryngeal 
neoplasms into two groups: One was cance 
of the cavity of the larynx, and the other 
was cancer around its margins. Hautant 
defined “free cancer of the larynx” as in 
cluding everything in the area of the larynx 
and “false cancer of the larynx” as what 
he found in the pyriform sinus and the post 
cricoid area. Zuppinger, Schinz, and 
Coutard ™ defined their terminology of the 
larynx as (1) laryngeal tumors found in 
the entire laryngeal area and (2) tumors of 
the hypopharynx. Krishaber divided laryn 
geal neoplasms into intrinsic and extrinsi 
tumors. His intrinsic tumors included those 
of the subglottic area, the true cords, the 
ventricle, false cords, anterior and posterior 
commissures, the epiglottis, and the aryep! 
glottic folds, while his extrinsic tumors (as 
he called them) were found in the pyriform 
sinus and the posterior pharyngeal wall 
Hoover and Richter called all neoplasms in 
the area of the larynx “intrinsic” and every 
thing outside of the larynx “extrinsic.” St 
Clair Thompson went one step further when 
he divided laryngeal tumors into (a) the 
intrinsic, Which ineluded tumors of the vocal 
cords per sé, the ventricles, the false bands, 
and the tumors of the posterior commissure; 
(b) the subglottic, which included every 
thing below the true cords; (c) the extrinsic, 
which included the pyriform sinus, the pos 
terior wall, and the laryngeal surface of (1) 
the arytenoids, (2) the epiglottis, and (3) 
the aryepiglottic folds Martin *? 


and Jackson ' called their classifications i 


Hayes 


trinsic and extrinsic: The intrinsic pattern 


included subglottic tumors, tumors of the 
true cords, the ventricles, and the ventricular 
surface of the false bands; the extrinst 
group included the pyriform sinus, the pos 


surface of 


terior party wall, the superior 


the false bands, and the laryngeal surfaces 


? 
4 
23 
2 
Vol. 66, Dec, 195 


LARYNGEAL CARCINOMA 


of (1) the interarytenoid area, (2) the 
arytenvids, (3) the epiglottis, and (4) the 


epiglottic folds. Max Cutler’s ** classifica 
tion was almost identical with that of Hayes 
Martin and Jackson, except that the former 
placed the entire false band in his intrinsic 
grouping.” Friedberg’s* four — distinet 
groupings are (1) carcinoma per se without 
evidence of restriction of motility of 


cord’ 


any 


the true vocal endolaryngeal 


cancer, 1. ¢., tumor of the vocal cord plus 
the ventricle and false voeal cords (usually 
these cases are marked by retarded motility 
or almost total fixation of the voeal cord zs 
(3) subglottic caremoma, which may grow 
either into the vocal cord or down into the 


(4) 


cer, including tumors of the 


trachea ; extrinsic or extracordal can 
area of the 
epiglottis, the arytenoids, aryepiglotty folds, 
and the pyriform sinus. Another laryngolo 
Montevideo, divides 


gist, LeBorgne,! of 


laryngeal carcinoma into supraglottie tu 
mors, tumors of the glottic chink per se, 
and subglottic tumors. He then resubdivides 
these three groupings into four subgroups 
(1) new growth limited to mucous mem 
brane only, with no evidence of impaired 


motility of the vocal cords; (2) 


tumors of 
the vocal cord invading the surrounding 
area, with psysiological motility of the cord 
fixed; (3) 


tumors with their primary origins in’ the 


either partially or completely 
larynx, invading the surrounding lymphatic 
system with no evidence of palpable neck 
nodes; (4) primary tumor of the larynx, 
with definite evidence of neck gland metas 
tasis. 


of carcinoma is 


Clerf’s classification nomenclature 


cordal, supraglottic, and 


infraglottic. All others could well be con 
sidered as extralaryngeal or extrinsic. 


Walsh's 


Intrinsic 


Thomas Classification is the 


following: 1 tumors are those 


confined to the true vocal cords when the 


affected cords are movable. The tumor may 


commissure and extend 


down to the Opposite cord, 2 


cross the anterior 
lendolaryn 
geal tumors refer to those found within the 


voice box, mecluding tumors that involve the 


llenkes 


COMPARATIT 


STUDY 


without 
Sub 


ventricle and false cords, with or 


fixation of the yoeal cord per se 3 


neoplasm that 


glottic tumor is a primary 


has its origin just beneath the true vocal 
cord, This tumor usually is extensive when 
it involves the true vocal cords \ true cord 


carcinoma that extends supraglottically 


subglottically is no longer intrinsic. 4. lex 


trinsic refers to those primary lesions that 
involve the epiglottis, the aryepiglottic folds, 
or the pyriform sinus. Postericoid cares 
noma and carcinoma of the party wall are 
classified as esophageal in origin 


| ( 


Lecture delivered in London, gave the fol 


Ormerod,” his 1953) Semon 


lowing classification: Tumors of the glottis 


include only those confined to the vocal 
cord itself. The supraglotty area he divides 
into the ventricle, the false bands, the middle 
part of the aryepiglottic folds, and the lower 
half of the epiglottis He lays great stress 
on whether or not the anterior or posterior 
includes 


commissures are involved He 


these in his intralaryngeal group. His ex 
tralaryngeal group contains those tumors 
that are found on the lateral wall of the 
aryepiglottic fold and the posterior part of 
the arytenoid area. 


W. HL. 


follows : 


Struben’s! classification is as 


Supraglottic tumors involve the 


surface of the and 
folds, the 


His glotty 


laryngeal epiglottis 


aryepiglottsy false vocal cords, 


and the ventricles. tumors are 
those that arise from the vocal cord per se 
The subglottic tumors are tumors originat 
ing from the lower edge of the voeal cord 
down to the inferior margin of the cricoid 
forms are all classified as in 


His 


includes those that are found on the pharyn 


Phese three 


trinsi tumors extrinsic yroupimny 
geal surface of the epiglottis, the pharyngeal 


surface of the aryepiglottt fold, the pyri 
form sinus, and the posterior ericoid area 

Francis Lederer,® in his textbook en 
titled “Diseases of the Kar, Nose 


Phroat,”’ classifies neoplasms of the larynx 


ana 


as (a) the intrinsic, those situated on ot 


below the true vocal cords, and (hb) the ex 


trinsic, neoplasms nm the area above the level 


: 
. 
we 
: 
| 


of the true cords, including the false vocal 
cords, the arytenoids, aryepiglotts folds, or 
pyriform sinuses. He reasons that a simple 
and brief 
consideration of the larynx (1. € 


classification based on anatomic 


the true 
cords “break the lymphatic stream”) makes 
for more ready understanding and easier 
comprehension 

The above paragraphs present a sampling 
of the history of the evolution of the ana 
tomical nomenclature of laryngeal carcmoma 
from a diagnostic standpoint. These classi 


fications were not selected at random, but 
rather from the viewpoint of showing that 
otolaryngologists and radiologists concur im 
their mutual interest in furthering the ever 
increasing improvement in the diagnosis of 
laryngeal carcmoma as an exact scientific 
This in turn wall aid in the over-all 


themselves 


guide 
international drive for improved cure 
nomenclatures used do not in 
originate solely in the Netherlands or in the 
United States but are international in their 


After all, 


an art and scrence of one people or 


scope since when medicine 
solely 


one country ¢ 


Present-Day Nomenclatures of 
Laryngeal Carcinoma 
Within the scope of the present-day find 


ings the 
or surgery are based upon a definitely fixed 


indications for either irradiation 
classification of the nomenclature; with this 
in mind, | present herewith the nomencla 
tures of the four different laryngeal centers 
in the Netherlands as contrasted with some 
l’lease forgive 
the 


centers in the United States 
nomen 
feel that 


me if | do not include all of 


clatures in the Umited States, as | 
ina great many of them all that is presented 
is a variation of words, the subject matter 
bemy basically the same 

\t present im the Netherlands, the scope 
of treating laryngeal carcinoma usually ts 
directed by the professors m charge of the 
INT departments of the four medical uni 
the Netherlands Cancer In 
Leeuwenhoek Cancer 


the 


versity centers, 
(the Antom 


\msterdam ), 


stitute 


Institute of and Radio 
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Therapeutisch Instituut of Rotterdam. It 1s 
their classifications that are included in this 
paper. In contrast, the United States pre 
sents a wider variety of nomenclatures that 
have been evolved by both laryngologists 
and radiologists. Such being the case, a 


sampling of American nomenclatures of 


these two fields will be included. 


A. Definitive Nomenclature in the Netherlands 


1. The University of Amsterdam Faculty 
of Medicine and the Netherlands Cance1 
Institute ® agree that the grouping includes 
the boundaries of the inner larynx (endo 
The 
Glottic tu 


laryngeal or intralaryngeal ) three 


classes listed are as follows: 1 
mors are those of the true voeal cords in 
volving one or both true cords extending 
to the vocal process or processes. 2. The 
supraglottic are those tumors that are limited 
to the mucous lining and are found between 
the glottis and the pharynx, tumors that 
extend from the laryngeal ventricle to the 
aryepiglottic folds, including the false vocal 
cord. These tumors can also involve the 
anterior and the posterior commissures and 
petiolus of the epiglottis 3. Subglottic tu 


mors are those with or without primary 


involvement of the true vocal cord. 
Their extracordal or extralaryngeal clas 
tumors originating 


outside of the epiglottis, (2) 


sification includes (1) 
tumors origi 
nating outside of the pyriform sinuses, and 
(3) the 


cartilage. 


tumors originating below cricoid 
2. The University of Leiden Faculty of 
Medicine that the 

group includes the subglottic area, the true 


explains intrinst 
vocal cords, the anterior and posterior com 
missures, the ventricle, the false cords, and 
the arytenoid area 

The extrinsic group includes the aryept 
glottic fold, pyriform sinus, base of tongue, 


Prof. Dr. H. A. E 


Dishoeck considers neoplasms that originate 


and epiglottis. van 


in the arytenoid area and extend into the 


posterior party wall as a combination of 


the intrinsic and extrinsic varieties 


66, Dec., 
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3. At the University of Utrecht aculty 
of Medicine * the nomenclature of Prof. Dr. 
A. A. J 


more detailed 


van I:gmond is outlined in a 


His intralaryngeal, 
(1) 


of one vocal cord with no impairment of 


(2) 


manner, 


or intrinsic, classification 1s carcinoma 


motility, 1. €., cancer in situ; tumor of 
the vocal cord per se with or without im 
(3) 
from the vocal cord and extending to the 
ot 


the entire vocal cord up to, but not inelud 


paired, motility: tumors originating 


sinus Morgagni; (4) tumors involving 
ing, the vocal process of the aryte noid; (5) 
tumors originating from the true vocal cord 
and extending to the false vocal cords; (6) 
tumors of the anterior or posterior commis 
sure 

His extralaryngeal, or extrinsic, tumors 
include those of the arytenoid, the epiglottis, 
the aryepiglottic folds, the pyriform sinus, 
and those originating from the glottic area 
and extending subglottically 

4. The University of Groningen Faculty 
of Medicine otolaryngological service, undet 
the direction of Prof. Huizinga,” usually 
Phe 


employs the following nomenclature 


of noninfiltrative and 


(1) 


) cancer involving 


intrinsic 
differentiated 


type 


include caneer in 


situ of the true cord: (2 


the 


forms 


entire cord (3) tumors 


the 


originating 


from true cord and extending to the 


without involy 


(4) 


arising from the true cord and extending 


sinus of Morgagni, with on 


ing the anterior commissure: tumors 


subglottically, with or without resulting fixa 


tion of the true cord; (5) tumors arising 


from the false band: (6) tumors that arise 


from the epiglottis, with or without involy 
ing the base of the tongue: (7) tumors that 


arise in the aryepiglottic folds; (&) tumors 


that arise from. the arytenoid but do not 
the wall 


simply those 


His extrinsic tu 
that the 


infiltrate party 


mors are arise from 


pyriform sinus 
The 
tisch 


Rotterdamsech Radio] herape u 


Instituut '* divides the nomenclature 


into these groupings in order classify 


according to form. of treatment 


tumors 


employed: (1) supraglottic, (2) glottic, and 


Tlenkey 


STUDY 


(3) subglottic. This simple anatomical sub 
division can be used prognostically and thet 
Supraglottic tumors have tat 
Un 
best 
hat 


apeutically, 
the other two. 
the 


more metastases than 


complicated glottic tumors have 


prognosis of the three; subglottic, as 


as radiation 1s concerned, offers the poorest 


prognosis. 


B. Present-Day Nomenclature in the 
United States 


It is the of this to 


present all the material available in the many 


not purpose paper 
laryngeal textbooks published in the United 
the medical 


the 


States and available in many 


libraries throughout the world. Usually 
nomenclatures of Clerf,!* Jackson," llayes 
Martin,®! Lederer,” Cutler,** 
T. FE. Walsh, and Schall ** are all employed 
in their original or variously adapted torms 


Most 


evolutionary 


| rr dberg,* 


included undet 


ol 


of these have been 


nomenclature laryngeal 


carcinoma in the preceding seetion of this 


paper 
Definitive Therapy 
A. Surgery 


that 


fo further comprehend the reason 
used removal 


the 


a certain treatment ts 


following para 


ible 


the present concept of thinking im regard to 


lat yngeal neoplasms 


vividly as po 


graphs will portray, as 
surgical removal of laryngeal carcinoma a 
based on definite anatomical and histological 
ther 
he 


that, as 


Included also in this section 1 
the 


the 


study 


apy from radhiologist's vie 


reason tor latter imelusion 1 


this 18 a comprehensive paper, I do not feel 
without also 


I can honestly present one side 


wi to 


burst 


presenting the other's viewpoint, | 


a complete and fan 


forth 


present report 


will be set urgical indications from 


the INI department in the Netherland 


four medical centers, a compared with those 


used in several of the many clint othe 


States 
I. Indications for Surgical Intervention 


the Netherlands \ \t 


time, the Department of Otolaryngology of 


Ww the present 


ORS 


je 
= 


the Univers Amsterdam,'” the 


lear, Nose and Throat Service of the Antoni 


van Leeuwenhoek Cancer Institute ® employ 
surgical intervention for removal of laryn 
geal neoplasms on the following anatomical 
Laryngofissure is performed in those 
of 


basis 

tumors the true vocal cord, above and 
immediately adnexal, which do not cause 
fixation and which do not reach the aryte 
noid cartilage 

contraindicated at 


Hemilaryngectomy is 


these centers. The rationale presented is that 
the tumors sometimes treated at other clinics 
throughout the world by this procedure are 
classed in the extracordal or extralaryngeal 
categories with definite cordal involvement 
Such being the case, total laryngectomy is 
a treatment of choice from a standpoint of 
eure 

The indications for total laryngectomy at 
both the clinic of the ear, nose and throat 
service of the University of Amsterdam *' 
the 
Institute are as follows 


and Antoni van Leeuwenhoek Cancer 


1, All cordal tumors that are fixed. (a) 
In all cases of bilateral cordal tumors with 
(hb) 


Fumors of one vocal cord, with or without 


fixation of one or both vocal cords. 
involvement of the ventricle and false bands, 
with fixation of the vocal cord per se. (c) 
of the 


of one 


anterior commissure with 
both 


posterior 


lumors 
fixation or true vocal 
(d) the 
with fixation of one or both true yoeal cords 
the 


laryngeal surface of the aryepiglottic fold 


ct yrds 


Fumors of commissure 


4 from 


2. Those tumors that arise 
or extensive tumors from the laryngeal sur 
face of the epiglottis 

3. Tumors that arise from the pharyngeal 
fold 


volvement of the pyriform sinus, with no 


surface of the aryepiglotti with in 
evidence of the break through of the mucosa 

1, Tumors arising subglottically 

5. Tumors arising from the true vocal 
cord and extending downward, with fixation 
of the cord 

B. At the University the 


thinking in regard to surgical intervention, 


of Leiden? 


whether or not the tumor be cordal or ex 


A 
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tracordal, is that surgery is not done as a 


All 


extrinsi 


cases of carcinoma 


primary measure. 
of intrinsic and origin are first 
given a tumorocidal dose of radiation, and, 
if at the end of six weeks following com 
pletion of therapy, repeat biopsy reveals 
that neoplasm is still present in situ, then 
surgical intervention is employed. The type 
of surgery is usually thyrotomy or laryngo 
fissure. Rarely is total laryngectomy 
employed, 

C. Professor van Egmond,* at the Uni 
versity of Utrecht, decides the question of 
surgical intervention on the basis of the 
following anatomical indications: If the tu 
mor is intralaryngeal, or if it involves the 
vocal cords, then, according to the anatom 
ical boundaries, the following procedures are 
employed : 

1. In cases where the tumor has origi 
nated from the middle third of the true vocal 
cord and results in partial or complete fixa 
tion of the cord, laryngoftissure is the pro 
cedure of choice. Upon further exploration 
during surgery, if it is evident that the 
tumor has involved the cartilage, then fenes 
tration procedure is the operation of choice 
to complete the cure, if possible. 

2. For tumors involving the entire vocal 
cord up to the vocal process with no evi 
dence of fixation of the cord, laryngofissure 
In cases where 


of the 


is the procedure of choice 
the 
cord, hemilaryngectomy is the treatment of 


tumor shows definite fixation 


choice. 


that Or cone 


complete cord and have extended to the 


3. lor tumors are present 
anterior portion of the opposite cord, hemi 
laryngectomy, with removal of a portion ot 
the opposite cord which shows invasion, ts 
the treatment of choice. This procedure ts 
done only where there is no evidence of 
impaired motility of the vocal cords 

4. In cases where the tumor of one vocal 
cord has extended to the other one, with 
fixation of one or both cords, total larynge: 
tomy is the treatment of choice 

5. In regard to leukoplakia or hyperkera 


tosis affecting the vocal cord or cords, it 1s 
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the feeling of Professor van Egmond that 
these cases are neoplasms of the low grade 
malignant variety and not premalignant, as 


some pathologists believe. Such being the 


case, he further feels these should be re 


laryngofissure and not treated 


moved by 
by radiation, as radiation has not been 
proved effective. 

In reference to the tumors that are class! 
fied as intralaryngeal but involve the sinus 
of Morgagni, the following are the anatomi 
cal classifications for elective surgery: 1. 
lor tumors originating from one vocal cord 
but extending to the sinus of Morgagni on 
the same side with no evidence of impaired 
motility of the true cord, hemilaryngectomy 
is the indicated procedure of choice, 2. In 
tumor is felt to originate 


cases where the 


from the true vocal cord but has extended 
to the sinus of Morgagni on the same side, 
resulting in the fixation of the true cord, 
hemilaryngectomy is still the procedure of 
choice, 3. In cases of laryngeal cancer of 
one vocal cord extending to the ventricle 
and involving the opposite cord with total 
fixation of, or partial impairment of, the 
original vocal cord, total laryngectomy is 
the procedure of choice, 4. bor tumors 
originating from the true cord and extend 
ing to the false cord with fixation of the 
same true cord, hemilaryngectomy is the 
procedure of choice. However, total laryn 
gectomy is done if the tumor has spread to 
the opposite true cord, lor tumors originat 
ing from the anterior commissure with no 
evidence of cordal involvement, laryngofis 
sure is the procedure of choice, and with 
this procedure only the involved portion is 
removed 

Total laryngectomy is done when tumors 
of the larynx are found to involve the 
posterior commissure with no evidence of 
vocal cord fixation. 

At the laryngology service at Utrecht, 


extralaryngeal, or extrinsic, tumors are 


treated by total laryngectomy, and the fol 
lowing conditions must first be satisfied be 
fore this procedure is performed: 1. For 


simple tumors involving the  epiglottis, 


Henken 


COMPARATIVI 


STUDY) 
epiglotidectomy is the procedure of choice 


( However, if the neoplasm is extensive, 
leon 


fe ids, 


total laryngectomy is performed.) 2 
primary tumors of the aryepiglotty 
total 


laryngectomy is the procedure of 


choice. 3. Tumors of the pyriform sinus. 4 
Tumors originating from the true vocal cord 
and extending subglottically with or without 
fixation of the true cord 


neck 


this 


Radical dissection is not frowned 


upon at clinic. However, when it is 
performed in conjunction with total laryn 
gectomy, it 1s usually followed through with 


he k 


cervical nodes are or are 


irradiation, dissection done 


whether not pal 
pable 
At Utrecht 


choice in all cases where primary laryngeal 


surgery is the treatment of 
neoplasms are proved to exist, « xcept in the 
following three cases: (1) cancer in situ and 
proved cancer of the middle third of the 
vocal cord with no fixation (in these cases 
radiation therapy is the treatment of choice ), 


(2) when surgery is deemed inadvisable be 


cause of social conditions of the patient, 


1. e., when the voice is essential for em 


ployment, or (3) when surgery is refused 


DD. the 
Faculty of Medicine,” definite surgical in 


University of Groningen 
tervention methods are either laryngofissure, 


hemilaryngectomy, or total laryngectomy 


The 


limited to 


indications for  laryngofissure are 


tumors of the true voeal cord 


fixation. Tf, 
that the 


with no evidence of cordal 


upon examination, it is found 
tumor has spread to the anterior commis 
sure, this type of procedure is not contra 
indicated. It must be borne in mind that 
the tumors are histologically proved non 
differentiated 

1951 all 


one freely movable voeal cord 


Since small tumors, limited to 


have bn cl 


treated with x-ray, up to now with good 


results. Laryngofissure performed in 

stead, if individual circumstances make an 

unimpaired speech organ less essential 
Hemilaryngectomy is employed in’ cases 


where the tumor arises from-the true vocal 


| 
oe 
mee 
at 
io 


cord and extends to the thyroid cartilage 


with or without evidence of cordal fixation 

Total laryngectomy is done in all other 
cases of intrinsic or of extrinsic origin, de 
pending on whether or not this procedure 
can be utilized as a life-saving measure and 
if the age, physical condition of the patient, 
or extensiveness of the tumor does not pre 
clude it 

11. Indications for Surgical Intervention 
in the United States 
Hf. Clerf, the indications for surgical treat 


According to Louis 


ment of laryngeal carcinoma are as follows 
“A small discrete superficial carcinoma of a 
vocal cord can be treated by peroral meth 
ods. It is imperative that this be a very 


small lesion often described as carcinoma 


in situ.” 
Laryngofissure should be limited to a dis 
This 


must be freely movable; partial larynge 


crete carcinoma of one vocal cord. 


tomy is done in cases of carcinoma of a 


vocal cord which has crossed the midline 
anteriorly but in which there is no fixation 
of the vocal cord or subglottic extension 
Total laryngectomy is performed on all 
lesions of a vocal cord with fixation of the 
cord or of an arytenoid, where there ts 
subglottic extension, and in all supraglotti 
lesions If the lesion is extensive, an clec 
tive block dissection on the same side of the 
bloe at the 


If lymph nodes 


k should be done cll salhic 
time as the laryngectomy 
are palpable but not fixed, a combination 
bloc dissection 


total laryngectomy with en 


of the neck should be performed 
CAL. 


article stated that his two types of laryngo 


Jackson,'' m a recently published 


fissure are to be used under certain specific 
His 


procedure,” and he utilizes this for lesions 


conditions first type is the “clipped 
of the middle third of one cord with good 
other 


commissure procedure,” em 


motility version, known as. the 
“anterior 
ployed im cases where the lesion involves o1 
‘Total 


where the 


approaches the anterior commissure 


done in cases 


laryngectomy 1s 
tumor is cordal but by direct extension has 
has 


produced impairment of motility or 


OSO 


M. A. ARCHIVES OF OTOLARYNGOLOG) 


extended supraglottically or subglottically 
The lesions included in this group can ex 
tend to the false cords and/or ventricles and 
also invade the cartilage. A surgical pro 
cedure, not done for the last past 20 years 
in the Netherlands but employed in’ some 
clinics in the United States, is the laryngeal 
Indications for this 


lesions, (2) cordal lesions, and (3) cordal 


suspension procedure. 
type of procedure are early cordal 
lesions with fixation or extension.*® 
Surgical opinion varies to a slight degree, 
but the general salient indications for sur 
gical intervention are usually based on the 
following pattern. When laryngofissure is 
to be employed, the cases to be selected are 
(1) tumors that involve the voeal cord up 
to the vocal process posteriorly and the 
anterior commissure anteriorly (without 
evidence of cordal fixation); (2) tumors of 
the vocal cord, including the anterior com 
missure, with no cord fixation; (3) tumors 
that are cordal in origin and have reached 
the vocal process with some evidence of re 
tarded motility of the vocal cord; (4) those 
tumors that are confined to the vocal cord; 
(5) tumors that are confined to the middle 


third of the true cord and by pathological 


study have been found to be noninfiltrative, 


i. e., cancer in situ. In lesions involving 
the anterior commissure with no cordal fixa 
tion, it is the opinion of Clerf }* that these 
usually follow laryngofissure, and he ad 
vises laryngectomy as the procedure of 
choice. In some clinics hemilaryngectomy 1s 
done in certain selected cases of laryngeal 
carcinoma. Usually in these cases the tumor 
arises from the true cord and extends to the 
sinus of Morgagmi and false bands with o1 


is in the main employed 


evidence of vocal fixation. 


13 


without 
laryngectomy 
when there is definite fixation of some de 
gree of the involved true vocal cord and 
when the tumor has its point of origin on 
The following is a résumé 
this 
(1) tumors of the vocal cord that 


the same cord. 
of the 


cedure : 


indications for type of pro 


have extended to and included the vocal 


process and at the same time have produced 
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impairment of motility of the vocal cord; 
of the that have 


extended subglottically and at the same time 


(2) tumors vocal cord 


have produced impairment of the vocal cord; 


(3) tumors that have originated from the 
vocal cord per se and have extended into 
the ventricle with impairment of the vocal 
cord; (4) tumors that have originated in 
the vocal cord and by continuity have spread 
into the ventricles and false bands, resulting 
in impairment of motility of the true cord; 
(5) those tumors that have originated in 
some point in the larynx and have invaded 
the cartilage with impairment of motility of 
the voeal cord per se. The fifth group can 
be further subdivided into the following: 
(a) tumors of the epiglottis (laryngeal sur 
face) that are found near the petiolus, re 
sulting in fixation of both 
(b) those tumors arising from the 
folds 


extended 


one or vocal 
4 ords: 


aryepiglottic (laryngeal surface) 


which have into the arytenoid 
cartilage, resulting in impairment of fune 
tion of the voeal cord; (¢) tumors having 
their origin in the posterior commissure, 
arytenoid area, with the fixation of the 
vocal cord, one or both vocal cords, without 
any of the 


wall (these tumors are thought by some 


evidence of infiltration party 
authors to be esophageal in origin and as 
such are contraindicated for this type of 
procedure); (d) subglottic tumors that have 
extended into the larynx and have resulted 
in partial or complete fixation of one or 
both true vocal cords; (¢) tumors originat 
ing in the preepiglottic space (regarding 
these, it 1s thought that because of the rela 
tive frequency of cervical node metastasis 
a radical neck dissection should be per 
formed in conjunction with a total laryngec 
tomy). In the cases of intrinsic lesions that 
originate from the larynx but invade the 
the 


as 1s 


pharynx or the base of the tongue, 
laryngopharyngectomy — procedure 
described by Hayes Martin “* or the lateral 
transthyroid procedure of H. B. Orton ** 
offers a good chance for cure. 

It is the recent consensus in the United 
States that a total laryngectomy when used 
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as a cure for the so-called “extrinsic” car 
cinomas of the larynx, especially if it ts 
widespread, in itself will not remove the 
It has been definitely 
the 


neoplastic growth 
that, 
neoplasm was removed, in 396 of all cervi 


shown even though primary 


cal nodes examined tumor was found to be 


present.'* It can be broken down further 
into about 40% 


cervical lymphatics in laryngeal neoplasms 


cancer infiltration into the 


whose origin is supraglottic and about 17 
when they arise infraglottically.'° In brief, 


the 


several laryngologists in absence of 
palpable cervical nodes advocate prophylatic 
neck dissection en bloe with total laryngec 
tomy for certain specific conditions #114 

(1) tumors orignating from the preepiglot 
tic space, (2) extensive supraglottic tumors 
with definite cordal fixation, and (3) tumors 
originating subglottically with definite cor 
dal listed, this 


type of procedure can be regarded as the 


fixation. In the conditions 


mly hope for complete cure and removal of 
the disease. 
B_ Radiation 
As 


plays a paramount role in’ treatment 


have seen, surgical intervention 
for 


caremoma of the larynx, especially so when 


we 


it 1s based upon sound medical practice 
the 


Coutard ?® of radioactive substances in his 


Likewise, ever since introduction by 
management and therapy of laryngeal car 
cinoma, radiation has been definitely proved 
by statistics of results to have its place in 


question of its value in this role is not 


modern laryngeal carcinoma therapy 


debatable, for in some instances the results 
are as good as those obtained by surgical 
the the 


However, we 


intervention; and at same time 
speaking voice 1s preserved 
must remember to bear in mind that, with 
the patient’s exposure to the rays, a possible 
perichondritis, dysphagia, and, to a less ex 
tent, replacement fibrosis of the surrounding 
healthy tissues may result. These manifesta 
tions, even though they do not occur in all 
cases where the patient has been exposed 


Whether 


this condition is a direct result of Improper 


to radiation, nonetheless do occur 


687 


_— 


use of the radioactive materials or an inher 
ent manifestation of the patient I cannot 
answer. Meijer? in a follow-up of the 


many cases of irradiated carcinoma patients 


at the Antoni van Leeuwenhoek Cancer In 


stitute, has proved that the appearance ot 
perichondritis is almost the rule when the 
irradiated cartilage is diseased beforehand, 
especially when the growth of carcinoma into 
the cartilage has taken place. This is the 
reason that in Amsterdam ® patients with 
immobilized cords are never irradiated, be 
cause an immobile cord proves the existence 
of tumor cells outside of the mucosa and 
therefore probably also in the perichondrium 
author's 


cartilage. This is) one 


However, there is always hope 


and the 
opinion? 
that improving the technique will modify 
or obliterate the resulting tissue destruc 
tion. This same clinical picture ts present 
not only in the Netherlands but also in the 
United States.™ 

1, Definitive Indications for Radiation in 
the Netherlands Netherlands cur 
rent indications for radiation intervention in 
divi 


In the 


form are based on anatomical 


At the department of otolaryngol 
ogy '? of the University of Amsterdam and 


at the Cancer Institute in Amsterdam,® the 


classification employed is as. follows 


Supraglottic tumors that take their origin 
from the ventricle or from the false vocal 
cord which, because of their gross appear 
ance, present a superficial necrosis. These 
tumors are not amenable to minor surgical 
intervention, 2. Tumors that arise from the 


true vocal cord and that extend to. the 


supraglottic area, especially those tumors 
that show an undifferentiated cell structure 
histologically. These cases are indicative, 
provided there ts no fixation of the cord 
3. Eextralaryngeal tumors arising from the 
pharyngeal surface of the aryepiglottic fold, 
pyriform sinus, and the pharyngeal surface 
of the epiglottis 

At the University of Leiden,’ as has been 
already mentioned, tumors of the larynx are 
treated initially by some form of irradiation, 


and | do not believe that anything else 
could be added at this time 


ORS 
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Professor van clinic at 
Utrecht uses radiation therapy when the fol 
lowing conditions are met: (1) cancer in 
situ; (2) when surgery is deemed unneces 
sary because of the social handicap that it 
may cause, such as employment difficulties 
(this therapy is used only when the tumor 
has involved only one vocal cord and there 
is no evidence of fixation); (3) where sur 


(4) 


because of the 


gery is declined; where can 


not be 


surgery 
done presence of 
chronic illness, advanced age, or when the 
physical impairment of the patient contra 
indicates surgery. 

Radiation therapy at the clinie of the 
University of Groningen® is restricted to 
(1) 


mors localized to the true vocal cord itself 


the following conditions intrinsic tu 
with no evidence of cordal fixation and no 
evidence of infiltration into the anterior o1 
(2) 


posterior commissures and extrinsic 


tumors, i. ¢., only those whose origin is 
from the pyriform fossa and the laryngo 
pharynx and are so extensive that x-ray 
therapy as a palliative measure alone can 
be used. 

It is the opinion of Professor Huizinga ® 
that in the cases described under the head 
ing Of intrinsic tumors radiation therapy 
be used only when the age group in which 
the patient falis and economic circumstances 
preclude surgical intervention, i. e., when the 
age of the patient makes it necessary for 
him to earn his living by the use of his 
normal voice, and when therefore loss of 
the voice would be a hindrance to him." 

Dr. K. 


Pherapeutisch Instituut, bases his indications 


Breur,’* of the Rotterdamsch 
for radiation therapy on whether the tumors 
are what he calls supraglottic, glottic, or 
subglottic. 

1. Supraglottic tumors: In general, radia 
tion therapy is used. Surgery is used when 
extensive involvement of the cartilage is 
evident. In each individual case the spread 
of the tumor, the way of infiltration, the 
histological type of tumor, the general con 
dition of the patient, and the social status 
have to be taken into account before decid 
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After radiation a 


and 


ing means of therapy. 


close follow-up is advised, surgical 


therapy is recommended at the first sign of 


recurrence, 

2. Glottic tumors: A. Cancer in situ cases, 
in his opinion, should be “observed” only if 
good follow-up is possible. Inspection of 
the area should take place every two months 
during the first year. If there are signs of 
further growth, another biopsy is indicated. 
From the point of view of radiobiology 
one cannot expect these cancers in situ to be 
radiosensitive, as they are extremely well 
differentiated histologically. A conservative 
approach is advised because (a) surgical 
removal will lead to impairment of the voice 
and (b) there will not be any chance to 
prove that these histological pictures will 
give rise to actual tumor growth if the cord 
is taken away or heavily irradiated. Only 
if it can be proved in the future that a great 
percentage of these conditions will lead to 
cancer, 18 a more active attitude justified. 
Leukoplakia, hyperkeratosis, and papil 
lomata can be considered as premalignant 
and radioresistant; surgery is advised. In 
a few cases of recurrent papillomata radia 
tion therapy can be of some help. C. Ex 
tremely well defined carcinomas of the vocal 
those arising from leukoplakia, 
of the 
small 


cord, i 


are cases where surgical removal 


cord is advised. In selected cases of 
sharply defined superficial tumors roentgen 
contact therapy during laryngofissure can 
1). 


differentiated tumors, the therapy consists of 


give fine functional results. In less 


radiation from two lateral portals, with 
careful follow-up. On the first sign of re 
currence, laryngectomy as soon as possible 
is indicated. 

Preference is sur 
of 


sinus invariably come under treatment with 


3. Subglottic tumors : 


gical therapy. Tumors the pyriform 


extensive lymph node metastases, these 
metastases being in many cases the only 
symptom. In these cases prognosis is very 
poor, and in DBreur’s opinion these tumors 
should be classified in his hypopharyngeal 
group 
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11. Indications for Radiation Therapy in 
the United States 
mentioned indications for the employment 
of the 
Netherlands, somewhat different indications 


In contrast to the above 


radioactive materials as used in 
for their use have been proposed by varying 
authorities and are employed by clinies in 
the United States. ( Not all of the proposed 
are actual 


nomenclatures necessarily 


use.) Herewith is presented some of the 
American nomenclatures, According to Gar 
land’s classification and “‘staging,” cancer 
of the larynx is an intrinsic tumor that 
arises from the true cord or laryngeal ven 
tricle. These cancers are divided into three 


stages: stage one—single cord without fixa 


tion; stage two—both cords, with cartilage 
invasion or metastasis. And extrinsic tumor 
arises from the upper surface of the false 
cord, epiglottis, aryepiglottic fold, arytenoid, 
laryngeal surface of pyriform sinus, or post 
cricoid area. These stages are further sub 
of he 


describes them as follows less 


divided into” extent lesion, and 
stage one 
than 1 cm. in diameter; stage two from | 
to 3 but without cartilage invasion. 


than 3 


cartilage invasion or metastasis 


Stage three—-more em., or with 

A composite picture of indications em 
ployed by Maurice Lenz" is as follows 
X-ray therapy can be employed in all eat 
cinomas of the vocal cord except when the 
cancer has extended into the arytenoid eat 


He 


further feels that radiation therapy in early 


tilage or has extended subglottically 


cancer of the vocal cords gives as high a 
cure rate and retention of the speaking voice 
as does surgical intervention. However, it is 
this radiologist’s opinion that) surgical in 
tervention is the procedure of choice, fol 
lowed by irradiation in all other cases where 
feasibility exists 

J. A. del Regato *! 


achieves its more constant and best. results 


feels that radiotherapy 


in the treatment of early noninfiltrating car 
He further feels 


that results of radiotherapy when employed 


cinomas of the vocal cord 


in combating carcinomas of the laryngeal 


vestibules will compete favorably with those 


ORO 


met, 
| 
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of total laryngectomy for these same groups 
However, he does not feel that 
of value 


of tumors. 
radiotherapy would be 
primarily when there exists carcinoma of the 
retrocricoid and subglottic regions or of in 
filtrating carcinoma of the vocal cord per se. 
As a radiologist he feels that surgical in 


tervention is the treatment of choice if 


practicable, especially when cervical node 


metastasis exists. 

Max Cutler’s ** for 
laryngeal carcinoma for radiation treatment 
age and general 


criteria selecting 


are as follows: 1. General 
condition, life expectancy, and presence or 
absence of organic disease. 2. Extent of 
lesion. If very advanced, pallative irradia 
tion only is given. 3. Site of origin. Lesions 
arising in the ventricle, false cords, or base 
of epiglottis are radiosensitive. Sensitivity 
of tumors of the true cords depends upon 
Micro 


The prognosis cannot be 


extent and degree of infiltration. 4. 
scopic structure 
predicted except that anaplastic malignancies 
have a bad outlook. 5. Mobility of laryngeal 
structures is of good prognostic value, ex 
cept in cases of fixation, which is often due 
to inflammation, especially after biopsy. 
(The value of this last mentioned factor has 
been questioned by some authorities. ) 
However, it is my opinion that in Cutler's 
mode of selection of cases not enough care 
was exercised in defining the limits of 
anatomical extent, and I believe this results 
in too wide a latitude for error when con 
sidered from the viewpoint of this study. 
To say that the above descriptive para 
graphs relating to definitive radiological 
and/or surgical therapy in the Netherlands 
and in the United States is complete would 
be a misnomer. [| do not intend to condense 
all previously published textbooks and ar 
ticles or to replace all professors and tech 
nicians in these fields. It is my intention 
to present only a contrasting picture in order 
to ascertain definite criteria for selection of 
therapy. This is made a little difficult by the 
fact that radiologists have published less 
material to explain their viewpoint than have 
surgeons. In this paper we are looking for 


090 


quality, as well as quantity. I hope that this 
paper will not be looked upon with bias 
but that it will be accepted with an open 
mind to promote improved therapy 


Statistics 
A. Netherlands 


The proof of the effectiveness of the 
method of treatment lies in the results. To 
this end a comparative study was made of 
statistics compiled both in the United States 
and in the Netherlands in a comparable era 
However, it must not be lost sight of that 
during World War II the Netherlands was 
isolated from outside medical influence and 
this period included a part of the era 
covered by this study. As the result of this 
retarding condition the following compiled 
statistics may not be an exact index from a 
purely scientific viewpoint. 

Regarding statistics in the Netherlands, 
the data will be divided into five groups to 
the different medical 
the 
peutisch Instituut. 

| 
of laryngeal carcinoma during a period from 
1923 to 1948, presented the following statis 


These cases were seen and treated at 


four cen 


Rotterdamsch 


represent 


ters and Radio-Thera 


Meijer,” reporting on 224 cases 


tics. 
the Antoni van Leeuwenhoek Cancer In 
stitute in Amsterdam. These 224 cases were 
divided into four therapeutic divisions: 1 
(a) Nineteen cases were included in this 
division; each case presented cancer of the 
true vocal cord with definite evidence of 
cordal fixation. The mode of therapy was 
hemilaryngectomy followed by low doses 
of radiation. Of these 
alive and well after five years, 6 died within 
than the 


cases 3 remained 


five from causes other 


primary disease, while the other 10) suc 
The per 


years 


cumbed as a direct result of it. 
centage of cures in this study group was 
16%. 
in this grouping. All presented true cordal 


(hb) Fifty-four cases were included 


tumors with no evidence of cordal fixation 
Of this group 41 remained alive and well 
after five or more years; 6 died from causes 
other than the primary disease, while 7 died 
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from recurrences of the disease within five 
years. Total percentage of cures was 76%. 


The mode of therapy was laryngofissure. 2. 
In this grouping were 79 cases of true 
cordal tumors with no evidence of cordal 
fixation. The mode of therapy was radia 
tion according to the method of Coutard.’® 
Twenty patients were alive and well after 
five years, while the remainder died from 
of the 


primary disease, or as a direct consequence 


intercurrent infection, recurrence 


of radiation. Total percentage of cure was 


25%. 3. This division was comprised of 


extracordal carcinoma with 


of 


The mode of therapy 


those cases of 


definite evidence infiltration and vocal 


cord fixation. was 


hemilaryngectomy followed by radiation. 
Out of a total of 16 treated cases, 5 


mained well and free from disease five or 


more years. The others succumbed to re 
currences within the five-year period. ‘Total 
percentage of cures was 31%. 4. These 
cases presented definite evidence of true ex 
tracorda! tumors. The method of therapy 
was by total laryngectomy. Of 21 cases only 
+ remained alive and well after five or more 
years. Of the other 17 cases, 11 succumbed 
from recurrence of the primary disease, 4 
died as a result of surgery, while 2 died of 
intercurrent infection. The total percentage 
of 19%, 


not included in the above groupings were 


cures was The remaining cases 


those cases that were not definitely included 
the ear, 


statistical 


in nose, and throat service. [or 
study they were not included in 


It 


mind that the selection of therapy used in 


this survey must be further borne in 


this study of Meijer’s * did not follow the 


pattern of nomenclature that is employed 


\msterdam.®!9 


today in 

statistics compiled from Utrecht * during 
the period of 1939 to 1949 with a review of 
30 


CASES 


of laryngeal carcinoma revealed 
the following results: In the intrinsic cate 
gory there were five cases and in each of 
these a laryngofissure was done. The five 
rate was 40%. When 
was employed in four other cases, two re 


well 50% 


vear cure radiation 


mained after five years, for a 
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cure rate. 
were 19 cases. All had total laryngectomy. 
Of these 19 cases, 12 remained well after 


In the extrinsic grouping there 


five years. This was a 63% cure rate. A 
combined laryngopharyngectomy was done 
in two cases; both of these cases were living 
and well after five years. 

Out of the total of 35 cases reviewed from 
1939 to 1949 at the laryngological service at 
Groningen,® the statistics can be broken 
down into those that had undergone laryngo 
fissure and hemilaryngectomy, as the indi- 
cations are almost alike. There were a total 
18 this group. of 
cases were known to be alive after five or 
years. ‘The of 
54% extracordal 
carcinoma where a total laryngectomy was 
performed, out of the total of 17 cases, 8 


ot cases in Ten these 


more percentage five-year 


cure was In cases of 


were alive and free from disease five years 
or more. The percentage of living is 47%. 
kight cases received radiation therapy for 
extrinsic carcinoma. Of these eight there 
were no five-year cures, death having oc- 
curred anywhere between one and five years, 
presumably from this disease 

Statistics compiled from the Rotterdamsech 
Radio-Therapeutisch Instituut '* during the 
years 1945 through 1951 show that out of a 
total number of 134 cases reviewed, 55 of 
these patients were in the supraglottic group 
ing; 
from 


13 remained alive and well and free 
The 


Seventy 


disease three or more years. 
total percentage of cure was 24% 
six cases received treatment for carcinoma 


of the true glottic grouping. Of this group 
37 remained alive and well and free from 
A 49% cure 
Of the 
three cases treated for subglottic carcinoma, 


disease three or more years 


rate was obtained from this group 


only one remained alive and well and free 
from disease three or more years. Obvious 


percentage of cure is 33% 


The University of Leiden? failed to sup 


ply statistical data 


B. The United States 


Herewith are presented some statistics 


from the United States. These statistics 


As 


69] 


cay = 
= 
We 


has stated were those 
selected from a comparative era. Not all are 
listed, as I feel that a great many of them 
are repetitive and repetition does not add 
The tabu 


been previously, 


to the clarification of the results 
lations, in so far as surgery and radiation 
are concerned, are listed to insure an over all 
picture from both 
furthermore, all parts of the country are 


therapeutic branches. 
represented in this statistical survey, if 
geographical distribution has any signifi 
cance concerning end-results. 

From the standpoint of surgical inter 
vention in the cure rate of laryngeal car 
cinoma, the following results were tabulated 
Chevalier 1... Jackson,'! reporting on a series 
of 181 “intrinsic” 
cinoma vila from 1930 to 
1947, concluded that of these cases 158 re 


mained free from disease after five or more 


cases of so-called car 


laryngofissure 


Recurrence Or 
deaths, 


years, a percentage of 87% 


metastasis resulted in 20 other 


while the rest were due to die from either 


operative mortality, metastasis to other 


parts of the body, or other causes. 

via the transoral route, recorded 41 patients 
lifteen 


Lejeune,” reporting on 59 cases 


who survived five or more years. 


other patients were reported as free from 


the disease from one to five years. The 
remaining three have had recurrence, neces 
sitating laryngofissure for removal of the 


new growth, and are reported as being well 
at this time, Total percentage of cures via 
the initial procedure was 70%. 

LeRoy A. Schall,** 


patients with cancer of the larynx who were 


reporting on 165 
treated by total laryngectomy for extracor 
dal or extrinsic cancer, reported 100 patients, 
or 61%, 
years, 

O’Keefe,”” reporting on 193 patients 


with cancer of the larynx in whom laryngo 


were alive and well five or more 


fissure Was performed, noted that 117, or 
61%. of the cases were free from the disease 
The for 


were only those tumors that 


five or more years indications 
this procedure 
were restricted to the anterior portion of 


the middle third of the vocal cord without 
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involvement of the anterior commissure OT 
extension to the opposite cord. It is im 
teresting to note that of the 176 patients 
treated by laryngectomy for extrinsi laryn 
geal neoplasms, only 81 persons, 01 46%, 
were alive five or more years, and in this 
group 56 cases of recurrences were noted, 
41 to the cervical lymphatics and 16 to 
other organs. 

Kirchner and Malkin 7° recorded statistics 
compiled from a total of 235 cases of proved 
cancer of the larynx where laryngofissur 
was thought indicated and done; there was a 
67% five-year or more cure rate. 

McCall and Fisher,27 reporting on 104 
cases of cancer of the larynx, compiled the 
following statistics: Of those patients that 


were diagnosed as having “intrinsic” car 


cinoma and treated by laryngectomy, 90% 
were alive and well five or more years, 
while only 210 who had undergone total 


laryngectomy for extrinsic carcinoma were 
alive and well five or more years. 

In contrast to the surgical results, the 
compiled statistics taken from radiological 
services throughout the country reveal that 
in certain instances their results were as 
good as those obtained through surgical in 
tervention., 

LL. H. Garland and M. A. 


the end-results in 62 cases of primary can 


Sisson,! 


report 
cer of the larynx from the period 1933 to 
1946. 
in this grouping is not what the laryngolo 


The classification that is employed 


gist usually calls true cordal neoplasms, for 


in their first stage, tumors are included 
where there was definite evidence of cord 
fixation and with it infiltration into the 


surrounding lymphatics. However, 


review of the three classifications, m thei 
so-called “intrinsic” group, the first division 
only contains those cases where there 1s no 
cordal fixation, and of the two reported 
cases, both remained alive and well five or 
more years. In the remainder of their re 
ported cases, including those of their extra 
cordal grouping (and these can all as well 
be grouped under the heading of extracordal 
neoplasms) only 260% of the cases remained 
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alive and well and free from the disease 


five or more years. 


Maurice Lenz *" reporting on a group of 
110 cases of laryngeal carcinoma and using 
his classification, 1. e., including those that 
we know as extracordal, compiled the fol 
lowing statistics. Of the well-differentiated 
carcinomas of the vocal cord, 270 of the 
total remained free from disease five or more 
26% the moderately well-dif 


years; of 


ferentiated carcinomas remained free after 
hve years, and 37 of the undifferentiated 
tumors remained free from the disease five 
or more years. 
LeRoy A. Schall,?* reporting on a series 
of patients who had undergone external 


irradiation for extracordal carcinoma and 
external irradiation for cancer of the vocal 
cords, noted that of the former he obtained 
to the latter category, he obtained a 
rate of 92%. 


the laryngologist reporting on this group 


a cure rate of However, in regard 
cure 


It must be borne in mind that 


does employ both surgery and radioactive 
therapy when treating laryngeal carcinoma 

| hope that the above-mentioned statistics 
will not be looked upon as a complete review 
of both types of therapy, but rather as a 
comparative study to illustrate the pitfalls in 
basing end-results on nomenclatures that are 
not universal. I have tried to revise the 
nomenclatures so that any given indication 
for therapy and the statistics compiled per 
taming thereto are as closely paralleled as 
possible in order to facilitate the presenta 


tion of a comprehensive contrasting picture. 


Summary 


A comparative study of the nomenclatures 
of laryngeal carcinoma in the United States 
and in the Netherlands reveals that at this 


time they are basically about the same 


Pherapeutically speaking, if it were not for 
the fact that the well-differentiated nomen 
be the 


selective the 


clatures could more standardized, 


indications for treatment for 


most part are the same.” 
A review of the 
there is a higher cure rate where the indi 


statistics reveals that 
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cations are for laryngotissure in the United 
States as compared with the Netherlands in 
Hlowever, | do not lose 
Netherlands was 


the 


a comparable era 
sight of the fact that the 
during 


an isolated country Second 
World War, and, 
were not able to profit by an interchange of 
last 


Indications 


medically speaking, we 


ideas with other countries factor 
be 


laryngofissure, 


also appticable to for 


At 


short time review of the present day results 


can 


this time, however, a 


leads me to feel that the cure rate the 


Netherlands 


that in the United States when statistics are 


will compare favorably with 


compiled on a current. five-year. 


basis 
Statistics on total laryngectomies reveal a 


well-differentiated pattern, and again we 
find the factor of the Netherlands’ 
during World War II 


follow-up for patients after surgery during 
this 


isolation 


and the very poor 


that period. make statement based 
on statistical study from a comparative era 
that the 
operating 


the 


evident latent 
of the 


justifiable, 


It appears 


Vativeness surgeons was 


not when indications for 


total removal of the larynx were cones rned, 


nso tar as comparative studies of the two 
Whether 


indications 


countries reveal or not this can 


be due to based on 


nomenclature or hesitation about removal 


of a vital organ is a question 


truthfully answer 


Radiation, when employed for true cordal 


tumors, shows about the same cure rate 


comparatively speaking. However, when the 


tumor has spread and become infiltrative. 
the quoted Statistics reveal a wick discrep 


ancy. Whether we can attribute this to finer 
diagnosis or better technique 
tion. A of the 


further reveals that radiation, neo matter how 


t ques 


review comparative study 


good the technique, will not give the same 


results for extracordal tumor that 


surgery 
will give. It appears evident that radiation 
can arrest but will not cure infiltrative tu 


Mors 


In the evolution of the nomenclatures of 


laryngeal carcinoma up to this present writ 


: 
a 
| 


ing and with it a fuller comprehension of 
diagnosis and treatment, it appears very 
striking that the nomenclature can be so sim- 
plified that treatment can be made dependent 
upon it, In short, it appears evident that in 
cases where the tumor is confined to the true 
vocal cord, or in its immediate supraglotti 
area with no evidence of infiltration, a 
laryngofissure, the transoral suspension pro 
cedure, or radiation can be very well utilized. 
However, the vocal process must not be 
involved. It can be proved anatomically 
that, such being the case, either one of the 
described treatments can justifiably be util 
ized, provided, of course, that the tumor 
is one that is nondifferentiated from a 
histological viewpoint. Furthermore, because 
of the rich lymphatics present above the 
cord, too much spread of the cordal tumor 
could not be included in this grouping. Such 
being the case, the supraglottic limits could 
include only the cordal end of the ventricle. 
These have been referred to in the past as 
intrinsic tumors, endolaryngeal tumors, or 
true cordal tumors. Apparently they all 
have reference to one and the same thing. 
For brevity’s sake | would suggest that 
these be called cordal tumors.!? 

Onee the tumor has become infiltrative 
and has spread beyond the confines of the 
true cord, even though the function of the 
cord may not be impaired, we could not call 
this a cordal tumor because of its infiltrative 
nature. And because of the anatomical 
proximity of the regional lymphatics, the 
supraglottic tumors are more infiltrative 
than the infraglottic ones, Up to this present 
writing, laryngofissure has been utilized in 
certain of these conditions where the tumor 
has spread to the inferior border of the 
false cord, or when the tumor has infiltrated 
into the anterior or posterior commissures 
Knowing that the lymphatics spread the 
disease once the tumor has become infil 
trative, could we honestly classify these 
tumors as cordal? Hence, should not these 


vio 


tumors be called extracordal From an 
anatomical point of view the chances of cure 


are with laryngectomy and not with partial 
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removal of the larynx. To say that this 
point is controversial is wrong. I base this 
point on statistical 
What other basis can we use? 

Regarding the other types of laryngeal 
neoplasms, they are all called extrinsic or 
extracordal. Could not these be included 
within the catagory of extracordal tumors, 
as total extirpation of the larynx is the only 
procedure that we could employ for a safe 
guard measure of cure’ By this statement 
I mean only those tumors whose primary 
site of origin is not the true vocal cord 
We know from anatomical studies that there 
is no paucity of lymph nodes in the area, 
and by the time the patient is seen the 
biopsy reveals a markedly infiltrative tumor 
Within the same catagory of extracordal 
tumors, we can place those tumors that are 
found in the pyriform sinus. These tumors 
cannot be called true laryngeal tumors, but 
by the time the patient is seen it is a moot 
question whether the point of origin is from 
the pharyngeal surface of the aryepiglott 
fold or the arytenoid or from the laryngeal 
surface. We have seen that these tumors 
are just as amenable to surgery and have a 
better cure rate than with radiation; and the 
recent article of Henry B. Orton,?* of 
Newark, N. J., will bear out this factor 

Littlke or nothing has been said or ex 
pressed in past nomenclatures regarding 
pachyderma, keratosis, and papillomata of 
the vocal cords,® with the exception that 
pathologically speaking, these tumors are 
usually premalignant. If these are confined 
to the true vocal cords and, as such, are 
true cordal tumors, they should be included 
in this catagory. The word “premalignant’ 
in itself should convey a definite message to 
us. Knowing that once it becomes malignant 
it can kill, should we wait until it becomes 
that? Or, should we remove it by surgery 
before it has a chance to become malignant ¢ 
This question up to the present time is 
controversal; several writers and teachers * 
** treat this condition by various methods, 
from repeated biopsy to irradiation. In the 
Netherlands treatment for this condition 
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ranges from surgery to repeated biopsy and 


observation. Radiation so far has _ not 


definitely been effective. The only other 
remaining therapy for cure is laryngofissure. 
This method of therapy has been utilized by 
W. H. Struben? in certain cases of leuko 
plakia and hyperteratosis of the vocal cord 
with favorable results in the past few years. 
In rebuttal some may say that this approach 
is a bit too radical, as this type of tumor 
usually is found in the older age groups 


when neoplastic growth is slow and_ the 
disease is limited to the true vocal cord. 
Whether or not it can be placed in the 


infiltrative type group Is not too well known; 
but it that 


guarantee us permanent cure, which [ hope 


does not appear radiation can 
is what we are looking for. 

Prophylactic neck dissection is not a new 
surgical approach in therapy for laryngeal 


tumors as it was considered several years 


ago. Sorenson and Gluck in their writings 
will attest to this. History reveals that 
since then Hayes Martin,*! Clerf,’* Ogura 


Or 


ton *® have advocated radical neck dissection 


and Bello™ and more recently H. B. 


with total removal of the larynx in cases 
where the neck nodes are not palpable. In 
a recently published article, this opinion and 
this type of procedure were shown to be a 
safeway measure, especially in those tumors 
that were subglottic, in massive epiglottic 
this 


Orton “° advocates a bilateral neck dissec 


lesions and others in group. 
tion in the absence of palpable neck nodes 
in cases where the primary tumor is found 
to be in the pyriform sinus, tumors that 
extend from preepiglottic space to the base 
of the tongue, and tumors whose origins 
are from the arytenoid area and extend into 
the pyriform sinus, Prophylactic neck dis 
section has not as yet been looked upon 
favorably in the Netherlands. It appears to 
be the consensus that this type of procedure 
We know 


is rather unnecessary. from the 


past that radiation can arrest, but never 
cure; this is the opinion of EF. A. van 
Slooten.* J would also suggest that if the 


attempt is made for cure, would it not be 
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easier to remove the nodes than wait until 


definite signs are available? Again, if we 
should forget for the time being that being 
philosophical * will not cure cancer, 1s it not 
rather absurd to use radiation for treatment 
in the presence of existing cervical nodes 
that are palpable but not fixed’ In the words 
of one American surgeon,®* there are no 
cases that can not be treated by surgical in 
tervention provided there are enough medical 
indications and sound surgical judgment to 
do so. Neck dissection will be done only if 
found at the time of 
It is felt that, if 


curs at a later time, they can still be con 


palpable nodes are 
operation. Metastasis O« 
trolled by surgery or radiation 

We have seen that surgical intervention 
the 


course, 


in itself, when employed justifiably, is 
treatment of choice, provided, of 
that all medical questions are well answered 
Radiation can be employed with the same 
good results in cordal tumors, and the words 
of Clerf,** as an otolaryngologist 
this 


will bear 


statement out. Radiation can further 


more be employed in all cases of noninfil 
trative cordal neoplasms In 


tumors whose 


histological study shows undifferentiated 
cells, it appears to be the consensus that 
radiation will give just as good results as 


surgery. We know, however, the chances 
of cure are poor when the histological cell 
structure When we 


speak of tumors that are inoperable 


shows. differentiation 


, usually 


the indications for surgery are lacking in 
that the tumor is either differentiated or 
there is presence of metastasis with fixed 
cervical nodes, The other case is that the 
patient refuses surgery. Such criteria can 
never be questioned. 

Conclusions 


Prior to 1951, the follow-up of patients 
after therapy was better in the United States 
than in the Netherlands. However, at this 
time the reverse holds true, owing to small 
the latter 


patient to the clinie, 


ness of country, proximity of 
and the lack of finan 
At the Institute of Can 


Registration in 


cial embarrassment 


cer Amsterdan the 
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Netherlands government has instituted this 


agency, started in 1952, for the express 
purpose of registering the definitely proved 
cases of cancer. This center serves as the 

for seven subcenters. This 


headquarters 
agency does not deal with active therapy but 
with follow-up of the registered patients 
So far, of the 200 approved hospitals, 150 
of them are cooperating to make this agency 
successful. The further gives in 
formation as to the total number of cancer 
cases that 
morbidity rate of the disease during a given 
It is the purpose of this 


agency 
have been diagnosed and the 


period of time 
bureau to serve as a check point to determine 
and prodromal 


the diagnosis, treatment, 


period of each case. It will furthermore 
provide the answer as to when the onset 
of treatment of each case began. Up until 
1953 laryngeal cancer was treated by the 
ear, nose, and throat spec ialists without re 
ferring these cases to the registration de 
partment. However, even though it ts not 
mandatory to register the number of cases, 
from the figures obtainable so far it appears 
evident that cooperation is increasing, 

In contrast, because of the vastness of the 
area of the United States, a patient who had 
treatment could not be 


been undergoing 


followed up closely. certain instances, 
even though it be a minor point, a patient is 
rather loathe to have the initial symptoms 
examined repeatedly in “follow-up” because 
of the risk that his poor financial means may 
entail 

A compilation of the existing nomen 
clatures as an index to therapy shows they 
are the same in the United States and the 
Netherlands when analyzed on a comparative 
basis. However, in certain instances this is 
disregarded when statistics are reviewed as 
compiled under the old methods, both in 
surgery and in radiation, 

While each and every case of laryngeal 
caremoma should be evaluated in its entity, 
| believe it is right to categorize each one 
separately, especially so when diagnosis is 


concerned and basic therapy employed 


Vo A. ARCHIVES OF OTOLARYNGOLOG)S 
It is my opimion that employing the idea 
of cordal and extracordal laryngeal tumors 
as a basis for indicated therapy will improve 
the understanding of the over-all picture 
of cure. 

When contrasting the average statistics, 
in so far as the results are obtained either 
from surgery or from some form of radia 
tion, the statistics presented here can be 
employed as a check in the final analysis 
for therapy. 

The over-all picture of therapy based on 
statistical findings in the Netherlands does 
not compare favorably with that in’ the 
United States in a comparable era. How 
ever, it is worth while noting that the 
statistical average of surgical treatment in 
the extracordal groupings does compare on 
an equal basis. The discrepancy lies in the 
cordal group, where laryngofissure was em 
ployed. It is hard to evaluate a comparative 
study of radiation results, as not enough 
statistics are available in the Netherlands 
However, the results obtained from radia 
tion in treatment of true cordal tumors 
alone in the United States speak for them 
selves. 

The contents of this dissertation were compiled 
personal interviews and part 


in part through 


from a review of the findings of several authors, 


the tithes of whose articles can be found in the 


table of references. I wish to apologize to any of 
the authorities who might be offended by my at 
tempt to fit their data into a standard nomenclature 


more 


have set up to make comparisons 


which | 
readily understood. 

The various chiefs of the otolaryngological sery 
ices in the Netherlands cooperated in making this 


Prof. L. B. W 


University of 


paper possible Jongkees, director 
of the service at the 
Prof. H. A. E. van Dishoeck, director of the sery 
ice at the University of Leiden; Prof. A. A. |. van 
Egmond, director of the service at the University 


of Utrecht, and Prof. EF 


Amsterdam ; 


Huizinga, director of the 
University of Groningen. Dr. K 


Radio-Therapeutisch [1 


service at the 


Breur, director of the 
Rotterdam, 
advice and information 


furnishing 
field of 


cooperated in 


to the 


Stituut at 
pertaming 
radiation in the Netherlands 
WH. Struben (Arts), chef de Clinique of the 
Wilhelmina Gasthuis and director of the Ear, Nose, 
and Throat service of the Antoni van Leeuwenhoel 


Cancer Institute in Amsterdam also cooperated in 


making this study possible 
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The facts presented in this paper were checked 


tor accuracy by Prot longkees and Mr. Struben 
Translations into English of Dutch articles per 
taining to the subject matter were done by Miss 
’. M. Moore, of the educational department. of 
Scotland, and by L (Arts), of the 
Wilhelmina Gasthuis in Amsterdam 
My wife, Rosalie Sandoz Henken, B. J., 


her journalistic experience, helped make this article 


van Gelder 


through 


more readable. 
Lastly, my mother, Mrs. Hattie L. Henken, gav« 
financial assistance to make this paper possible 
Nether! 
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Magnetic Removal of Foreign Bodies from the 


Esophagus, Stomach, and Duodenum 


MURDOCK EQUEN, M.D.; GEORGE ROACH, M.D.; ROBERT BROWN, M.D., and 


TRUETT BENNETT, M.D., Atlanta 


In the past 50 years many foreign bodies 
have been removed with forceps from the 
csophagus, and many an open safety pin 
in the esophagus has been led with forceps 
into the inflated stomach, there reversed to 
be drawn back up the esophagus with its 
point harmlessly trailing. By means of for 
ceps under fluoroscopic guidance a number 
of things have been also recovered from 
the stomach, 

The 
and its modifications by made it pos 
sible to 
duodenum through the stomach and esopha 
gus. The first foreign body to be pulled 
up from the duodenum was reported by us ! 
in 1947, 


Magnetic foreign bodies proximal to the 


introduction of the Alnico magnet 


remove ferrous bodies from. the 


ligament of Treitz, in our opinion, can be 
most safely and rapidly removed from the 
gastrointestinal tract with the magnet. We 
therefore like to remove most of them, if 
only to spare the parents anxiety. 

It is important to select the type of Alnico 
magnet best adapted to the individual case. 

Accepted for publication April 29, 1957 

From the Ponce de Leon Ear, Nose and Throat 


Infirmary 
Presented by Dr. Equen before the Sixth Inter 
national Congress of Otolaryngology, Washington, 

D. C., on May 9, 1957 

Most of the material in this paper is from the 
Magnetic Removal of 
Tracheobronchial 


Dr. Equen’s monograph, 


Foreign Bodies from the Tree, 
Esophagus, Stomach and Duodenum, Charles ¢ 
Phomas, Publisher, Springfield, HL, April, 1957 
Figures 1A, 1B, 2A, 2B, 3, 4, 5A, 5B, 7, 9A, 9B, 
10, and 11 appeared in this monograph. Figure 7 
Magnetic Re 
Foreign Food and Au 
Passages, Arch, Otolaryng. 46:225, 1947 
6A, 6B, and & have not hitherto been published 


also appeared earlier, in Equen, M 


moval of Bodies from 


Figures 


The Iequen magnet is presented as a cylinder 
from 3 to 6mm. in diameter, from 30 to 60 
mm, in length; some models are slightly bent 
near the exploring end. The first one was 
attached to a wire encased in a Levin tube ; 
at the far end there was a hand bellows for 
the purpose of inflating the stomach through 
a hole in the tube near the magnet end. The 
magnet may be mounted on a flexible stylet, 
such as a ureteral catheter, for the removal 
of metalhe objects in the tracheobronchial! 
tree. A heavier magnet on a stiffer mount 
is more valuable in leading an open safety 
pin down the esophagus into the inflated 
stomach before hauling it back up. 

For all 


some in the stomach, the bent magnet is 


work in the duodenum and for 
attached to a braided-silk, radiopaque string : 
this string passes through a cap on the 
straight end of the magnet to make the pull 
more direct. Such a magnet may be washed 
down with an ice-cold soft drink which will 
also help carry it through the stomach, 
slightly distended by the release of. the 
carbon dioxide. 
Before inserting the magnet, adequate 
roentgenologic studies are required; these 
include the head, neck, and trunk. Because 
foreign bodies change their positions and be 
cause you need to know what is going on, th 
operation must be done on a Huoroscopic 
table. Though in a recent 12-month period, 
158 children were brought to the Infirmary 
with a story of having swallowed some 
metal object which x-ray failed to reveal, 
attention should always be paid to such 
stories. I:ven in the absence of such a story, 
in the presence of persisting difficulty in 
swallowing, the child is entitled to an x-ray 


Investigation, 


i 

| 

| 

| 
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A Berman locator will often serve to de 


termine if the foreign body is or is not 


magnetic, 
The 


general anesthetic seems to us safer for the 


perfect. relaxation afforded by a 
patient, though occasionally in well-poised 
adults we do without it. In our clinic, vinyl 
ether is usually used for the induction stage, 
and then a switch is made to sulfuric ether. 

A tracheotomy tray, laryngoscopes of 
various sizes, and other endoscopic instru 
ments should be available in case of need. 

Perhaps the most important thing for the 
smooth functioning of magnetic operations, 
as of so many other delicate procedures, 1s 
to have an experienced team accustomed to 
working together, 

The further discussion of this subject will 
be simplified by taking up the organs in 
dividually, 


The Esophagus 
When a metallic foreign body is arrested 
in the esophagus there is no question that 
it should be removed. The most dangerous 
foreign body encountered here is the open 
safety pin. When such a pin gets well be 


Fig. 1A 
pin into the 
months 


The magnet has led the open safety 


fully inflated stomach of a girl of 9 


E-quen et al 
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yond the ericopharyngeal constriction, the 
spring is of necessity down, the point up 
attempts to pull it back up the esophagus 
may thus cause perforation of the wall of 
the esophagus and perhaps severe laceration ; 
similar damage may be done if the patient 
tries to vomit up the pin, 

When the pin is relatively small, however, 
it is often possible with forceps to pull 
the point of the pin mto the esophagoscope 
and so retrieve it; the keeper end of the pin 
will do no damage to the elastic esophagus. 
It is possible either to cut the pin in the 
esophagus or to close it; once the pin is 
eut or closed, its removal 1s easily accom 
plished, but the first steps in each of these 
methods is technically difficult and full of 
danger to the patient 

Another standard method is to grasp the 
ring with forceps, lead it into the inflated 
stomach, and there, under fluoroscopic 
guidance, reverse the pin so that, when it 1s 
drawn back up the esophagus, the point will 
trial behind innocuously, The chief objection 
to this method ts the uncertainty of reversing 


the pin in the stomach ; moreover, in attempt 


Fig. 1B.—The magnet ts pulling the open 
safety pin up the esophagus without risk of pune 
ture or 


now 


laceration 
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ing to do so, there 1s a possibility that the 


pin may be dislodged from the forceps 
When a heavy old-fashioned steel diaper 


pin is open in the esophagus, we are confi 


that the 
remove it is with a relatively large, straight 
semiflexible 


dent simplest and safest way to 


magnet mounted on a heavy, 
stylet. With this one leads the pin into the 
inflated stomach, where, under thuoroscopi 
guidance always, one jiggles the oral end of 
the stylet until he sees that the pin is re 
versed. Then he draws the magnet and pin 
up the esophagus, the lethal pot lag 
safely behind (ligs. LA and 18). 


all, 41 cases of open safety pins in the 


back 
ging 

In 
esophagus have been treated by us without 
the magnet. In two fatal cases the pin had 
perforated the esophagus before the child 
arrived in Atlanta. In a third, attempts to 
reverse the pin in the stomach were unsuc 
cessful. In others the pin was recovered by 
one or more of the methods outlined above 

In 14 cases, a large open safety pin has 
of 


these patients were under 3 years, but one 


been removed with a magnet. 


was 73. Most of them went home within 36 


hours 


hip 2A \ staple, like an open satety pin, must 
travel down the esophagus with its) pots up 
The patient was a Negro infant 
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The 


dangerous as the open safety pin 


staple 1s is 


like the 


carpenter's heavy 
pin it goes down with its harmless rounded 
We like to remove 


them from the esophagus ( Figs. 2A and 213) 


end first, its points up. 


as we do safety pins. lortunately, however, 
the staple, unlike the safety pin, is not often 
within the reach of children in the diaper 
age, 

We have removed 


ob 


jects from the esophagus with the magnet 


14 other metally 


The Stomach 
course the majority of foreign bodies 
reaching the stomach will pass through the 
gastrointestinal tract uneventfully. It has 
been most surprising to us to see how many 
straight pins, even open safety pins and 
staples, have done so in the Infirmary a day 


We 


therefore quarrel with those who advocate 


or two after their ingestion! cannot 
waiting a day or two to allow the forces of 
nature to propel the foreign body onward, 
provided it has no sharp point or cutting 
cdge, In such cases we may even allow the 


parents to take the child home after impress 


Fig, 2B.—A curved magnet on a tairly suit 
stvlet had led this staple into the greatly distende: 
stomach, there reversed it, and it 1s now pulling it 
back up the esophagus 
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VAGNETIC REMOVAL OF 


Lateral view of magnet in contact with 
four bobby pins in the stomach of a little girl of 
) Contrast this with the laterals of 


2 years foreign 
the duodenum 


bodies in 


ing upon them the importance of watching 


the stool for the reappearance of the foreign 


body, and explaining to them the signs of 


Kig. 5A 


The bent magnet is surrounded by 
four strawht 


pins in the stomach of a boy ot 


et al 


FORIAIGN BODIES 


Fig. 4.—Lateral view of magnet in contact with 
a 5 cm. nail in the stomach of a boy of 4 
Note how far it is from the spine 


years 


Phe dith 
culty is in getting the parents to accept this 


perforation and of obstruction 


conservative proposition 


hig. 5B.—The magnet is about to deliver the 
four pins into the esophagoscope. We were sut 
prised that the cardiac sphincter did not strip a 
single pin from the magnet, but to expect to get 
them all by the cricopharyngeus 


putting an undue strain on our luck 


seemed he 
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tomach ot 
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It lool 


Lateral view of a 


a child of 3 


pin 


dead] 


tell 


hand, one can never 


the other 


when even straight will result 


We 


removal 


pun 


disastet have never lost a case in which 


magnett of a foreign body from 


the esophagus, stomach, or duodenum has 


been attempted, so we tend to go after most 
of them 
\t the 


cases foreign 


dle 


bodes 


Pones Leon Infirmary in 189 


have been removed 
from the stomach with the Iequen magnet. 
102 were not 


Of these 189 patients, more 


than 3 years old; the exact age of 14 was 
not recorded, but most of them were in the 
age 5] 


ranging from 3 to 7 years, 15 from & to 15, 


samme group. There were patients 


and 7 were adults. They were rather evenly 
divided as to sex 
Phe bobby 


being found in 45 cases ; 


the chief offender, 


in 3 of these there 


pin Was 
3) pins respectively. 

Phere were 31 cases of nails (hig. 4), 15 
of closed safety pins, and 14 of straight pins 
higs. 5A and 3B), 


5 open safety pins, 5 heavy staples, 2 


were 2, 3, and 4 (lig 


(4 pins in one stomach 


corsage 
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Posteroanterior view of the corsage 
vreatly distended stomach. Its 


the end of the magnet 


Ob 
the 


hig 
idheres 


pins (Figs, 6A and 6B), and a wide assort 
ment of other things, mostly small toys o1 
parts of them, 


When 


body that responds to the 


one wishes to remove a_ foreign 


serman locator 
from a child’s stomach with a magnet, he 


the original stomach magnet, or, better, one 


has his choice of two te hniques: may ust 


with a bend. Once such a mounted magnet 


is in the inflated stomach, under the guidance 


of a fluoroscope, it is but the work of seconds 


to approximate the magnet to the foreign 


(Or one may 


body and then to remove it 
be content to have the child swallow a bent 
magnet attached to a radiopaque string, pro 
moting distention with a carbonated drink, 
and check the progress of the magnet with 
the fluoroscope. The child himself may an 
contact has been established 


nounce when 


between the magnet and the pin 
The stomach has extraordinary tolerance 
We 


large lock cover that had remained six weeks 


for steel objects have removed one 


195, 


De 


a 
| 
| 
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in the stomach of a child of 5 years without 


causing any except to her 


This case was of unusual interest 


symptoms 
parents 
in yet another way: though a standard mag 
net attracted it, it was not strong enough to 
bring it up, so a larger magnet was obtained, 
and with this success was achieved. 


Data on 189 cases of foreign bodies re 


moved from the stomach with the [quen 
This 


may be the largest on record of foreign 


magnet have been presented. series 


bodies drawn out of the stomach from above 
in one institution, It 1s emphasized again 
that the record is unmarred by a single 
fatality. Occasionally the patient was in the 
hospital only a few hours, usually one or two 
days, never more than three days, after 


operation 


The Duodenum 


The x-ray ts indispensable in locating a 


radiopaque foreign body in the gastroin 


Most of our plates are made with the 
patient im the recumbent position. In this position 
gravity will pull the metallic foreign bodies to 
the fundus. At the first blush these three bobby 
pins appear to be in the transverse portion of the 
luodenum They lie below the third lumbar ver 
tebra. This adult was in an erect position at the 
time the plate was made, and further studies 
proved the pins were in the stomach, from which 
were recovered with a magnet 


Fig. 7 


they 


et al 


OF FORLIGN BODIES 


this boy of 18 months was in 
the recumbent position, further studies showed that 
the bobby pin was still in his stomach. The open 
end of the pin appears to be (and is) surrounded 
by intragastric air. The pin lies just below the 
the 12th dorsal vertebra 


Fig. &.—-Though 


ot 
testinal canal, though often more than one 
plate is necessary. If the bobby pin, for 
example, lies to the right of the vertebral 
column, roughly parallel, but with its upper 


further from the spine, it is 


end slightly 
probably in the descending duodenum, If the 
position is somewhat transverse, one end to 
the right and the other pointing upward and 
across the spine, it should be in the third 
loop 

lf the plate shows the foreign body trans 
versely across the spine, it suggests that it 1s 
within the duodenum. If, however, the pa 
tient was erect when the plate was made, 
and the stomach is ptosed, the foreign body 
lower lumbar 


child the 


stomach 1s physiologically high and trans 


may he horizontal, across the 


vertebrae (big. 7). In small 
verse in the abdominal cavity and even when 
the foreign body 


When 


he is lying on his back, 


must enter the pyloric antrum you 
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Fig. With the child recumbent, the fundus 
of the stomach is the lowest part and the magnet 
has been drawn by gravity to this part. The bobby 
pin remains in its original position across the 
vertebral column, where it had been held up three 
days before admission to the Ponce de 
Infirmary 


see ao mal or bobby pin across the upper 
lumbar vertebrae of a youngster then, it 
may still be in the stomach (big. 8). Some 
times, though, when the child has just lain 
down, the foreign body may remain brietly 
across the spine, especially if there is little 
air in the stomach; rocking him back and 
forth will help clear up uncertainty 

The law of gravity is immutable: if the 
stomach is moderately distended, the foreign 
body wall fall to its lowest part. Tf the pa 
tient is lying on his back, the lowest part 
will be the fundus. Therefore, if) you see 
the magnet in the fundus and the foreign 
body across the spine some distance away 
from the magnet, you can be sure that the 
foreign body is beyond the pylorus (big 
9A), but without further studies you cannot 
be sure that itis still in the duodenum 

lorergn bodies in the duodenum may be 
suspected from simple posteroanterior plates 
Such locations can be rendered fairly sure 
with a lateral view: bigures 10 and 11 show 


a sign first noted by us. The opaque string 
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Fig. 9B.—The magnet in the descending limb ot 
the duodenum has caught up with the bobby pur 
and is about to remove it. The radiopaque string 
heautifully demonstrates the first) portion of the 
duodenum 


from the magnet to which the foreign body 
is attached, the slack having been taken up 
goes forward (in the lateral view) through 
the pylorus and pyloric antrum ; once having 
cleared the protrusion of the posterior wall 
of the stomach caused by the pancreas and 
vertebral column, it appears to turn sharply 
backward and slightly up, hugging the lesser 
curvature before passing through the cardia 
into the esophagus. In the posteroanterior 
view the string shows a wide sweep (as in 
hig, 9B), as it would in a transverse roent 
genogram at this level if such were possible 
Such a plate as igure 10 or Figure 11 
proves that the foreign body is in the duode 
num 

The fluoroscope is invaluable in duodenal! 
work. We have seen foreign bodies arrive 
in the duodenum within an hour of being 


swallowed; we have seen them in the duo 


denum 17 (lays after being swallowed. We 


have seen the magnet catch up with the 
foreign body in 2 hours, and fail to make 
contact for more than 20 hours. We have 


seen a foreign body pass into the duodenun 


06. De 195, 
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The magnet and nail are in the des 
cending limb of the duodenal loop of an infant of 
{ months. Air in the colon is immediately anterior 
to them. The radiopaque string passes almost on a 
level (anteriorly im this diagonal view) through 
the first portion of the duodenum and pylorus, 
into the gas-distended stomach. It then goes back 
ward and upward through the cardia into” the 
esophagus. The string had been somewhat tautened 
at the time of the plate 


on the table and, in the induction stage of 
anesthesia, we have seen one regurgitated 
from the duodenum back into the stomach. 

It is difficult to estimate which metally 
foreign bodies will get through the duo 
It is in large 
A 6 em 


or a bobby pin may pass through the duo 


denum and which will not 

measure a matter of relativity nail 
denum of an adult male quickly and un 
eventfully, but such an object can hardly be 


expected to get through the convolutions of 


the duodenum of a baby a few months old. 

lf a foreign body becomes impacted in the 
duodenum it can only be removed by use of 
the magnet or through an open operation 
Such an operation requires section of the 
abdominal wall, and then the surgeon must 
grasp with his hand the relatively small, 


thick-walled, retroperitoneal duo 


Then he must cut through the wali 


though 
denum 
of the gut, remove the foreign body, and sew 


up the incision. Because of the disproportion 


l-quen et al 
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hig 1] The seen head-on the 
transverse part of the duodenum, (Note again the 
course of the radiopaque string.) has 
contact with the nail, which is seen in the 
The little girl was 16 months old 


magnet 1s 


ing loop 


between the size of the adult hand and the 
size of the upper abdomen of the small child, 
itis a difficult procedure and one that carries 
considerable risk. At best the child must be 
given intravenous fluids for several days, 
no mean undertaking im the case of infants, 
and he must remain in the hospital a week 
or more 

In contrast, the magnet may be expected 
to retrieve the forergn body in a very brief 
space of time, and the child can usually go 
home in a couple of days 


In 19 cases at the Ponce de Leon In 


metalln been 


firmary foreign bodies have 


recovered from the duodenum with the 


3 VCars old 
Phere 


loreign 


Thirteen patients were 


than 6 


magnet 


or younger; none was older 


were 7 boys and 12 girls. Of the 


bodies there were nine bobby pins, eight 


nails, one hairelasp and one straight pin 


h 


ported in some detail 


of these cases has recently been re 


It may be remarked again that in one case 


the ordinary intraluminal magnet was not 


strong enough to budge th ul 


‘ - 
Ay 
= 
7 
9 


Alnico tmagnet was applied on side 
of the thorax until the nail was dislodged.* 
In two cases the foreign body obstructed 


or perforated the duodenum, and it) was 
Both 
children, we are thankful to say, recovered. 


necessary to resort to Open surgery. 


There are principal reasons for 


Alnico 
from the gastrointestinal 


failure of an magnet to recover 


metallic objects 
tract: the first and most common is that the 
foreign body is not magnetic, and the second 
is that the magnet does not succeed in over 
taking the foreign body. Again individual 
decision is necessary. If the foreign body 
clears the ligament of Treitz, we have found 
it is impossible to retrieve it with a magnet. 
Once it has entered the jejunum, the next 
danger pout is in the region of the cecum: 
we know of several cases where a straight 
pin, for example, has perforated the wall of 


the intestine to be the focus of an abscess. 
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Summary 

With the E:quen magnet we have recovered 
14 open safety pins and 14 other objects 
from the esophagus; in 189 cases we have 
removed foreign bodies from the stomach, 
and 19 foreign bodies from the duodenum 
There has been no death in the series. In 
two other cases perforation of the duodenun: 
required abdominal section, but both children 
recovered, 
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Excision and Pari-Passu Repair of Pharyngeal 


Diverticula 


WILLIAM O. LODGE, M.D., Halifax, England 


In the West Riding of Yorkshire, as else 
where, the incidence in the community of 
pouches opening between the ascending and 
horizontal fibers of the inferior constrictor 
of the pharynx is about 1 in 100,000. 

Such formations are probably atavistic in 
Van den Wildenberg! recalls that 


similar peculiarities have been demonstrated 


origin. 


in certain mammals, such as elephants and 


camels: many problems concerning man’s 


vertebrate inheritance remain to be eluci 
dated as science unfolds. 

In 1767, Ludlow ** first described a bag 
formed in the pharynx. Vor long afterwards 
there was every justification for medical men 
to advise against operative intervention, de 
spite the miseries of regurgitation and the 
starvation 


extremities of to which the pa 


tients were condemned, The first successful 
excision was performed by Wheeler in 
Mortality 


stage operation of Goldmann ® in 1907 and 


remained high, The two 


the diverticulopexy of Hill 7 in 1926 are foot 
hills, 


most 


bearing beacons in their day. which 
have had to 
Archat as 


present-day methods may one day seem, ex 


contemporary surgeons 


surmount in their pilgrimage 
cision 1s now one of the most satisfactory 
procedures in the whole gamut of surgery 
Its elegance is enhanced if excision and re 
pair are carried out step by Step, alternately 
and equally 

My five male and one female patient had 
experienced dysphagia and regurgitation for 
many years. Most were hypertensive. All 
made good recoveries 

Submitted for publication July 16, 1957 


Hospitals of Halifax 


Otolaryngologist to the 


and Huddersfield 


Wat 


son has been combining nitrous oxide anes 


Recently my colleague Miss K. M 


Iluothane (2-bromo-2-chloro- 1, 
The last 


have walked back from the operating room 


thesia with 


1,1-trifluorethane ) patient could 


if he had been allowed to do so 

With a competent assistant (such as Dy 
Ishrat Husain) to retract the sternomastoid 
and present the parts for surgical treatment, 
and with an experienced sister to hand the 
sutures and instruments, it was found that 
the operating time could be cut down from 
In most 
20.000 


about two hours to about one hour 


cases, the neck was infiltrated with 1 
epinephrine solution, unless this was felt to 


be contramdicated \n ineision) wa made 
from a point a fingerbreadth above the right 
sternoclavicular joint to one 3 fingerbreadths 
above the center of the left claviel The left 
anterior jugular vein was ligated in continu 


The left 


vein was guarded during exposure of the 


itv and divided external jugular 


anterior border of the ternomastoid by 


blunt dissection, to obviate 
belly of the 


Any 


Phe anterior 


embolism 
divided between ligatures to in 


mall vessels 


hematoma The 


hyoid wa 
clude any which might produce 
postoperative po of 


the thoracic duet was borne in mind and the 


line of the recurrent laryngeal nerve iden 
tified sufficiently to avoid approaching it too 


The 


sought out and divided between ligature 


closely inferior thyroid artery was 


The diverticulum, now in view, was ele 


vated from the mediastinum by blunt dis 


section, separation bemy made in the optimal 


loose areolar tissue It wa never 


layer of 


necessary to split the sternum. The cavity 


thus evacuated, anterior to the prevertebral 
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hig \ pharyngeal diverticulum 
fascia, was then lightly packed with ribbon 
gauze, to avoid contamination from above, 
during the subsequent stages 

\ traction suture was next inserted above 
the neck of the pouch, which was excised, 
and the pharynx was repaired in a series of 
equal steps, interrupted only by the insertion 
of a little finger into the esophagus, after 
which the glove for that hand was changed. 


| 4 Suoultaneou 


excision of a. diverticu 
lum and repam of the 
pharynx. The pharynx 3 
utured so that the first 
line of knots les om the 
lunes the second 


the preve rtebral 
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No perceptible stricture was found below 
the neck of the diverticulum in any of th 
six cases. During this almost simultaneous 
repair the sutures were passed from the 
mucosa to the muscularis of one side of the 
ellipse and from the muscularis back to 
the mucosa of the other, so that the knots lay 
lumen, <A 


passed through the muscular coat only, in 


in the second row of sutures 


vaginated the first row. Fine silk or abso 


able 


Leeds graduate, | incline toward absorbabl 


surgical suture was employed; as 


suture materials 

\fter removal of all gauze packs, penicil 
lin and streptomycin powder was dusted into 
the cavity and a strip of corrugated rubber 
inserted through a stab wound in the skin 
on through the gap between the sternal and 
and 


clavicular heads of the sternomastoid 


down into the mediastinum; it was left in 


position for 48 hours. The wound was then 


closed. 


Throughout) the operation and more 


especially at its conclusion, care was taken 
to keep the contents of the diverticulum out 


of the air passages. One pouch, when 


opened, was found to contain the sinister 
warning for future cases of five orange pips 


No feeding tube was inserted into” the 
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EXCISION 


pharynx and esophagus, as a rule. Patients 


found it easier to swallow semisolid food 


at first. 


The technique described above is but one 


aspect of a system of primary restoration 


of particular value in the treatment of in 
juries and tumors in the vicinity of the 
maxillary antrum. Rhinoplasty and tym 
panoplasty afford many further illustrations 
of the mariner in which more perfect healing 
may be obtained than by secondary plastic 
procedures. Again, in laryngectomy, as the 
cartilaginous skeleton of the larynx, contain 
ing the tumor, is being removed, progres 
sive restoration of the pharynx is conducive 
to meticulous suturing of the delicate mucous 
membrane of the pharynx, leaving all the 
knots of the first layer within the lumen. 
Thus fistulae are avoided. To build up what 
has been broken down as one goes along 


vields the best results. 


Summary 


In six advanced cases of pharyngeal di 
verticulum a methodical plan of operation 
was developed. Excision and repair were 
carried out alternately, in a series of equal 
steps. This 
elegant technique and to prompt healing 
The earlier the reference, the less the risk. 


was found conducive to an 


(;reen Leas, Savile Park 


AND REPAIR OF PHARYNGEAI 


DIVERTICULA 


Addendum 


At a meeting of the Leeds and West Rid 
ing Medico-Chirurgical Society on Oct. 4, 
1957, the above contribution was brietly pre 
sented, Transparencies in color of the op 
eration were projected. That) pharyngeal 
diverticula were inherently septic or usually 
harbored saprophytic micro-organisins was 
queried but it was agreed that preliminary 


lavage with 2% sodium bicarbonate was 


advisable 
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Therapy in Otolary ngology 


Use of Corticosteroids in Otolaryngology 


LOUIS E. SILCOX, M.D., Philadelphia 


“Corticotropin and the related adreno 
cortico- steroids are the most powerful agents 
that have come into man’s possession since 
Vrometheus stole fire from the gods. But 
their power can be for evil as well as for 
good, and we are only beginning to know 
their possibilities and adapt them to our 
use.” This statement was made before the 
American Laryngological Association a few 
Kern,’ and its 


years ago by Dr. Richard 


significance should be recognized by all 
otolaryngologists 

Po properly appraise the steroids it might 
he well to point out briefly the physiologic 
effects of (ACTH) The 


stimulation 


corticotropin 


adrenal cortex response to 
by corticotropin from the anterior pituitary 


The 


outer layer, or zona glomerulosa, produces 


produces at least 28 steroid substances 


desoxycorticosterone (DOC) and con 
salt The 


mner layer, or zona reticulosa, has to do 


cerned with and water balance 


with gonad function and is the source of 
estrogen, androgen, and progesterone, The 
middle layer, or zona fasciculata, produces 
hydrocortisone and probably aldosterone and 
has an influence on the metabolism of carbo 


hydrates and proteins 


It is the stimulation of the steroids from 
the middle layer, principally hydrocortisone, 
which is responsible for the effect of corti 


cotropin on the allergic manifestations of 


hypersensitivity. Local swelling and itching 
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are diminished, and there is a marked modi 
fication of the inflammatory reaction. The 
clinical usefulness of corticotropin and corti 
sone is due to their effects in altering tissu 
reaction to hypersensitivity and inflamma 
tion, and through this altered reaction such 
phenomena as allergic rhinitis, allergic sinus 
itis, nasal polyposis, and asthma can fre 
quently be controlled. 

The exact mechanism of action of thes 
hormones is not definitely known, but Kaw 
lins * has pointed out that there are thre 
actions of these corticosteroids that are of 


These 


are (1) anti inflammatory action; (2) action 


importance to the otolaryngologist. 


in regard to infection; (3) action on capil 
lary and connective tissue permeability 


Anti-Inflammatory Action 


It has been demonstrated that inflamma 
tion as such always occurs in the connective 
tissue, and when one examines an intlamed 
nose, Whether of allergic, infectious, or trau 
matic etiology, the swelling is not in the 
epithelium but the edematous ground 
substance of the connective tissue under the 
epithelium. It is a type of chain reaction in 
the connective tissue which is the result of 
stress. Stress produces cell damage which 
sets off and continues the inflammatory 
reaction, The damaged cells are principally 
fibroblasts and mast cells, and the released 
histamine, hyaluronidase, 


substances are 


heparin-like substances, etc. Local inflamma 
tion and generalized stress differ only in 
degree and localization of the stress. 

The corticosteroids depress all of these 


pre CESSES, 
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Action in Regard to Infection 


The glucosteroids in large doses impair 
the 
while in very small doses or with short-term 


host's resistance to many infections, 
therapy there may be an improvement in 


the host’s resistance to infection, 


Action on Capillary and Connective 
Tissue Permeability 


The pericapillary sheath is a structure of 
It is 
firm 


great importance in relation to edema. 
of 
ground substance which supports the capil 
laries. When it is firm, it prevents edema. 
When it is liquefied by hyaluronidase, edema 


a condensation fibrils and very 


Occurs. 

The corticosteroids help to keep this strue 
ture firm and prevent edema. 

These hormones thus effect a rapid im 
provement in the symptoms of many diseases 
without influencing the cause, which must 
be eliminated if one wishes to obtain a last 
ing result 

In none of the many disorders in which 
steroid therapy has had any effect has there 
been shown to be a deficiency of the normal 
output of corticotropin or hydrocortisone, 
and consequently such treatment is not re 
placement therapy but is based upon doses 
the of 


steroids normally present in the body and is 


much greater than amounts these 
therefore potentially dangerous.* 

()f basic importance in the use of steroid 
therapy is a knowledge of the effect of the 
of 
upon the normal glands of the recipient 


the 


administration an endocrine hormone 
leven the least amount has some effect 
degree depends upon the amount and the 
duration, 
When corticotropin Is given to a person, 
the pituitary 
If the 


dose of corticotropin exceeds | unit a day, 


his own anterior lobe of 


promptly produces less than it did 


the man’s own gland stops making cortico 
tropin entirely. lor a week or 10 days this 
does no obvious harm, but after that atrophy 


begins 


If a person recelves corticotropm in doses 
of more than 1 unit per day for three 
months, then his own anterior lobe will have 
undergone obvious atrophy. During this 
same time the excessive stimulus will cause 
the adrenals to hypertrophy, and so after 
three months they are three or four times 
normal It takes at months 


after cessation of therapy for the anterior 


size, least six 


pituitary to resume its normal function and 


If hydrocortisone is given in a 12 mg. 
daily dose for 10 days, the anterior pituitary 
does not put out any corticotropin and after 
three months there is an atrophy of marked 
degree. At the same time the adrenal cortex 
stops functioning and after three months 
has shrunken to one-third or less its original 
size 

A common fallacy is the belief that pred 
nisone and prednisolone do not have this 
effect since only 5 nig daily Way be needed 


dose of one of these substances is compat 


to keep the patient comfortable. A 5 


able not only in symptomatic relief but in 
production of glandular atrophy to 15-20 


mg. 
tories sent a warning to physicians last year 


of hydrocortisone. Armour Labora 


stating that “while the new steroids are a 


valuable therapeutic addition our concern 


deals with a false sense of security which 
appears to prevail among physicians who 
had previously shied away from corticoid 
therapy. A great many physicians evaluate 
safety in steroid therapy essentially in terms 
of 


weight gain, hypertensive effects, decrease 


actions such sodium retention, 


as 


side 


in sugar tolerance, ete These side effects 
are really early warning signals of beginning 
overdosage.” 

One effect, however, adrenal cortical sup 
pression and atrophy, is not an overdosage 
effect, but the unavoidable accompaniment of 
any corticoid therapy whether cortisone, 
hydrocortisone, prednisone or prednisolone 
is employed. 


The 


corticosteroids resolve themselves into short 


indications for treatment with the 
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term therapy (10 days or less), long-term 
therapy, and topical application. 

In otolaryngology the conditions for which 
short-term therapy is indicated and useful 
are as follows 

1. Status asthmaticus 
2. Acute edema of the larynx 


Penicillin and other severe drug reactions 


Severe hay tever 


Midline 


erythema multiforme 


granuloma of the facial tissues 

Pemphigu 

Contact uleer ot the 
Larynyge il polyps 
Iextensive nasal polyps 

Fresh 

12. Bell’ 

13. Local 


allerg) 


stricture of the esophagu 
palsy 
hydrocortisone im. re 


spray ol spirators 


Phe dosage of these hormones is still 


unstandardized 
in each case to determine the least amount 
capable of clinical miprovement, 
A suitable dosage of cortisone initially for 
the average adult patient is 100 mg. daily in 
divided doses. It may be given orally, al 


though the intramuscular or intravenous 


route can be used Iwo types of cortico 


available. One the aqueous 


tropin are 


suspension every six hours and the other 


is a suspension im gelatin-contaming me 


dium. With this latter preparation only one 


or two injections daily may be required 


An average daily dosage of either drug 1s 
mg 

Phe use of these hormones in large doses 
ovel long periods of time is not to be rec 
ommended in the practice of otolaryngology 
The long-term effects of long-term use of 
corticosteroid therapy are as follows 
1 Atrophy of the anterior pituitary and adrenal 
glands 
Hlypercorticism 
Hypertension 
Ikdema due to salt and water retention 


Mental 


previous psychoses 


symptoms, particularly in those with 


Convulsions 

Glycosuria 

Peptic ulcer 

The possibility that cleft palate may arise in 

the fetus while the mother is on steroid 
therapy 

10. Addiction 
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An attempt should be made 
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Topical application of these hormones 
is without dangerous side-effects inasmuch 
as the concentrations absorbed from intra 
nasal hydrocortisone spray in allergic rhinitis 
or polyposis or hydrocortisone ointments in 
eczema of the ear are practically nil 

In a one-year study which | * conducted 
a few years ago on the intranasal use of 
hydrocortisone aleohol in 174 patients with 
rhinitis and allergic with 


nasal polyps | concluded that not only does 


allergic rhinitis 


a topically applied hydrocortisone alcohol! 


solution exert beneficial effect) on the 


allergic nasal mucous membrane but also 
that it can exert this effect even when given 
in extremely dilute solutions. The beneficial 
effect of the steroid on polypoid tissu 

and occasionally 


frequently marked 


matic; however, it was not always perma 
nent. It was observed that when multiple 


polyps were present) the posterior ones 
shrank less than the anterior ones, indicating 
a local action of the steroid. Cortisone as 
well as various concentrations of hydrocorti 
sone were used by the patients in this studs 
objective as well as sub 


and the greatest 


jective improvement was noted with 


combination of 20 mg, per 100 ce. of hydro 
cortisone alcohol solution plus two Vasocon 
strictors 

Myers recently reported at the Interna 
tional Congress of Otolaryngology in Wash 
ington on his experiences im the treatment 
intrapolyp im 


of allergic nasal polyps by 


jection of long-acting hydrocortisone (tri 
butyl aleohol) and prednisolone (tri-buty! 
alcohol). He stated that he had good results 
without side-effects and pointed out that the 
nasal mucous membrane is capable of regres 
sion to normal or near normal after having 
undergone polypoid change. Other authors 
have reported serious side-effects from. the 
direct injection of the corticosteroids into 
nasal polyps. 

The contraindications to oral, intravenous, 
or intramuscular steroid therapy ote 
laryngology are as follows 
tilable 


1. Acute infections for which there 1s no ¢ 


effective antibioty 
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CORTICOSTEROIDS IN OTOLARYNGOLOG) 
Chronic infections, such as tuberculosis ing sparrows with atom warheads, as 


Pe ptic ulcer Kern recently stated 
4. Chronic liver disease : 

5. Severe hypertension 4. Corticosteroid therapy alone is never 


Diabetes curative, 


Previous psychosi >. Corticosteroid therapy is always poten 


Pregnancy 
tially dangerous 


History of breast or yenital carcinoma in 
Medical 


102) Lankenau Bunlding 


females 
Conclusions REFERENCES 
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tions which require short-term therapy or Rawli Cort; 
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3. Kern, Ro AJ: The Use and Abuse of Steroid 
Therapy, notably in Allergic Disorder Am J 
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2. Intranasal hydrocortisone aleohol spray 
is efficacious in the treatment of seasonal 
or perennial allergic rhinitis and allergic 


rhinitis with polyps 
} Sileox, | | The Intrana 


3. Treatment of hay fever with the corti A. 
costeroids other than topically is like shoot larvng. 60:431-4389 1954 
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Effective Antibiotic Therapy 


FRANCIS W. DAVISON, M.D., Danville, Pa. 


In the Wherry Memorial Lecture, entitled 
“Kes Medica 1956,” published in the March 
\pril, 1957, issue of the Transactions of the 


Ophthalmology 


Imerican Academy of 


and Otolaryngology, Arthur Proetz! made 


the following statement: “Unquestionably 
the greatest single advance in medical ther 
apy in the 15 years since Wherry lived 
indeed in the 60 years since Pasteur lived 
is the antibiotic in its various forms.” In 
contrast to this statement, it does seem odd 
that in the list of more than 250) papers 
presented at the Sixth International Con 
gress of Otolaryngology im Washington im 
May, 1957, there was only one paper dealing 
\fter 


of these two facts, one comes up with two 


with antibiotic therapy consideration 
ideas. Furst, either that the principles of anti 


therapy are clear-cut, well-detined, 


and hence not worth talking about, or, 
second, that otolaryngologists simply aren't 
interested in discussing or knowing what ts 
the best type of antibiotic therapy for the 
infection we are called 
think both infer 


to take the 


various types of 


upon to treat, Because | 
enees are incorrect, | propose 


next minutes to discuss antibroti 
therapy 

Che principles of effective antibiotic ther 
1946 by Si 
Mleming * his book entitled 


hook and ats second edition,® published in 


apy were well deseribed 


\lexander 


“Pemeillin: Its Practical Appheation.” 


1950, are still important references and will 
Submitted for publication buly 21, 1957 


From the Department of Otolaryngology and 


(seorge KF. Geisinger 
Danville, Pa 


Pheraps in 


Broncho-b sophagology, The 
Memorial Hospital and Foss Clinic, 

Read on the Symposium on 
Otolaryngology before the Section on Laryngolog 
Annual Meet 
Association, New 


Otology and Rhinology at the 106th 
il 


American 


1957 


ing of the 
\ ork, 


lune 6, 


help anyone to evaluate the conflicting claims 
made in the flood of multicolored antibiotic 
advertisements overcrowding the mailbox of 
every physician. 

Sir Alexander's guiding principles apply 
to the newer antibiotics as truly as they do 
to the use of penicillin, One can best evalu 
ate the claims made by the vendors of the 
more recent antibiotics if he recalls Sir Alex 
ander’s “General Rules.” One has only to 
substitute the name of the antibiotic in ques 
tion for penicillin. The rules are as follows 

Pemeillin 


an infection by 


should be used only when there 
penicillin-sensitive microbe 

2. Penicillin must be administered in such a ways 
the infecting microbe 


mf ec ted 


that it comes in contact with 
3. The dose should be sucl 


concentration ot 


that im the 


area, the permeilin sutficrent 
to destroy the bacteria 

Treatment should be persisted until the 
infection is defeated 
like to make a few 
regarding these rules. Rule 1. We know at 


the present time there are many strains of 


| should comments 


(gram positive COCCI which have become re 
sistant to the action of pemieilin. Thus it 
seems Obvious that sensitivity cultures should 
be used for all serious or potentially serious 
1945 first 


began using sensitivity made on 


infections. In our laboratory 
cultures 
blood agar plates, incorporating three con 
centrations of penicillin. Kecently we have 
been using the dise sensitivity culture meth 


Me Mahon, 


laboratory report can be obtained within 24 


od advocated by because the 
hours. 

Rule 2 makes it evident that systemic ad 
munistration of the antibiotic is) infinitely 
superior to topical application. In all but 
the most superficial infections the organisms 
are in the tissues where they can be reached 
only by diffusion of the drug carried by the 
blood stream. Fortunately the unsatisfactory 
results of the topical appheation, including 
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aerosol administration, have been recognized, 
so this method has been discarded by most 
men, 

Rule 3 stresses the fact that for all infec 


tions other than bacteremia, it is not. the 


blood level that is important, but the quan 
tity of that 
infected area. | agree with Kagle and associ 


drug has diffused into” the 
ates,” who say, “A large dose may promote 
penetration of penicillin into walled-off foet 
ef infection which are only slowly equili 
brated with the tissue tluids, and into which 


penicillin might) not diffuse adequate 
concentration after a small dose which pro 
vides a low head of pressure fora relatively 
brief period.” If one thinks only of the 
blood levels produced by a recommended 
dose and of the alleged degree of in vitro 
sensitivity, he will probably give his patient 
or the optimum dose, because he has 
failed to take into account the probability 
of poor diffusion into tissues already blocked 
| the 


think often 


by edematous italicized word 


“destroy,” because | too there 
is insufficient attention paid to the difference 

bactertostath 
Admittedly, if 


the patient’s resistance is good, small bac 


between bactericidal and 


amounts of any antibiotic 


teriostatic doses may be adequate, but if 
one is dealing with a potentially serious in 
fection, | think it is better judgment to use 
bactericidal doses. In clinical evaluation of 


what 1s a bactericidal dose, it can be said 
that if one is giving an adequate amount of 
the right antibiotic the clinical signs and 
symptoms of the infection will be practically 


eliminated within 4& hours 


In our experience, Rule 4 1s the one most 


often violated Many times, so-called re 
lapses occur because use of the antibiotic 
was discontinued the day the temperature 
reached normal, perhaps on the second or 
third day. Dr. Fleming’s advice in 1946 to 
continue use of penicillin for 72 hours after 
apparent cure of the infection is still sound 
advice and apples to use of the other anti 
biotics 


Medi al 


able in figures for morbidity and mortality 


progress is fortunately measur 


Danson 


1l.—Deaths trom 
Otolaryngological Infections from 
to 1956 Inclusir 


Complications 
1932 


Penteillin 
Period 


Sulfonamicde 
Period 


Presulfonamice 
Deaths Yr Deaths Deaths 
way 


in ye Potal Win yr 
or about 


2 per yr 


4) in 7 yr Potal 
or about 


yr 


shows the mortality statistics ton 


Fable 1 
the Department of Otolaryngology ot one 
300-bed hospital service has approxi 


mately admissions veal It as 


notable that 


pet 
death 


been only one 


1950. It wa 


there has 


due to imfeetion since due to 


at cerebellar abscess secondary tt neglected 


mastoiditis patient who was moribund 


at the time of admission. Reduction of mot 


bidity and reduction im the number « 


opera 
drainage of pus have 


death 


tions necessary. for 


paralle led the 


comple ations of otolaryngologn al infections 


decrease lun le 


obvious 


rom the data presented il 
that pemeilin by intramuscular myecetion 4 


superior to the sulfonamide In our exper 


ence the “mycins” have not been as effective 


as pemeillin by intramuscular injeetion im 


treating serious infections due to pemeidtiin 
to deter 


sensitive organisms, In vitro test 


the sensitivity. oof the infecting 


Now 


helpful, but they are 


organism can be 


t substitute for eclimeal judgement 


more than ever, the otolaryngologist 


know bacteriology as well as the advantage 


and limitations of the available antumierobi 
agents.° 

The contheting statements found in the 
commercial Hterature advertising antibroti 
problem in 


atlable 


edition of 


do not simplify the climieian’ 
deciding the relative merits of the a 
antibiotics. | suggest the 1957 
“New Nonofficial 
by the Council on Pharmacy and Chemistry 


of the Medical 


dependable source of imformation 


and Remedies” evaluated 


\merican Association as a 


— 
194 
143 
13st 
1947 
| 
pe 
: 


hor performance of routine sensitivity 


cultures, our laboratory is at present using 
antibiotic dises treated with penicillin, strep 
erythromycin, 


McMahon * 


hinds dise sensitivity cultures at least 95% 


tomyeimn, chloramphenicol, 


tetracycline, and novobiocin. 
as dependable as the methods utilizing pure 
cultures which require three days to com 
plete However, lo depend on these cultures 
one must know the actual amount of ant 
biotic contained in each disc. Greenberg and 
associates * have called attention to the fact 
that the potencies of most commercial dises 
are not in accordance with the labeled claims. 

Phe following is a quotation from an edi 
the 


“The opening remarks at the 


torial in New t:ngland Journal of 
Wedicine 
Fourth Annual Symposium on Antibiotics 
held ree ently in’ Washington called attention 
to the ‘distinct and dynamic trend toward 
combined antibiotics’ and suggested that a 
new era in the new antibiotic age may be be 
ginning 
sale and use of antibiotic combinations can 


The trend toward production, 


not be demied since it is being sO energet 


cally and aggressively pursued by some 


manufacturers and so often uncritically 
accepted by many physicians, who readily 
fall prey to the psychologic warfare em 
bodied in the high-powered techniques of 
modern sales promotion.” The closing line 
in this editorial is: “Caveat emptor!” 
Kecent advertising claims much virtue in 
the use of mixtures of antibiotics. Dowling,” 
after critically analyzing the data, comes to 
the tollowing conclusions : “The administra 


tion of combinations of antibioties is indi 


cated only in few highly selected 
conditions. Hlowever, they have been advo 
cated and used in other conditions in which 
they not only do no good, but actually may 
be harmful. When combined therapy of 
antibiotics is indicated, the antibiotics are 
best given separately, except mn the case of 
muxtures for local appheation to the skin.” 
\ recent editorial in the 4. Mo A 


chives of Internal Medicine also decries the 


Ar 


senseless prescribing of antibiotic mixtures. 


If the physician remembers to follow Tem 
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ing’s four General Rules and to use sensi 
tivity cultures, his therapeutic failures will 
decrease to the point that he will not be 
eager to follow the mirage of polyantibiot 


therapy. 


In my opinion, one of the more untortu 


nate practices has been the injection ot 
penicillin and streptomycin in fixed ratios 
If one uses these ready-made mixtures, he 
either gives too little penicillin to be effec 
tive, or, if he gives enough penicillin, the dose 
of streptomycin will be so large as to risk 
to the 


serious permanent damage eighth 


nerve structures. 

In the early days of pemicillin’ therapy 
both patients and doctors accepted the idea 
of intramuscular injections without protest 
because of the spectacularly good results 
With the advent ot 
antibiotics, patients 


Times have changed 
the “broad-spectrum” 
learned that orally administered antibiotics 
could often be effective, and the reports of 
a few fatal anaphylactic reactions to peni 
cillin’ given by injection aroused such a 
phobia in the minds of many physicians that 
they gave up this mode of administration 
entirely, In my experience, the phobia about 
severe penicillin) anaphylactic reactions ts 
unwarranted. They are extremely rare, and 
can be obviated if one inquires about pre 
vious adverse reaction to administration of 
penicillin and if use of penicillin by injec 
tion is avoided in known asthmatic patients 

The comparative merits of the various 
antibiotics can be determined rather accu 
rately by clinical evaluation of their effect 
in treatment of acute otitis media, because 
a reliable sample of exudate can be obtained 
for sensitivity cultures and because the end 
point of the infection can be accurately 
determined by daily observation of the drum, 
especially if one uses a pneumatic otoscope 
as he should. 

The fact that penicillin is superior to the 
sulfonamide drugs was well demonstrated 
by Wilcox.’ In 
sulfadiazine was discontinued 
the 
intolerance. 


of his cases use of 


because of 


failure to cure infection or because 


of sulfonamide Sulfonamide 
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idiosynerasy also occurs with the newer 
preparations. 

My results '* with the use of fortified 
procaine penicillin have been so spectacularly 
good in the treatment of otitis media and 


early mastoiditis that | continue to use it for 


many patients who have no history of peni 


cillin allergy. 

With the ever-increasing number of trade 
names for the same antibiotic, there will be 
far less confusion and misunderstanding if 
we use the generic or official names of the 
drugs we prescribe. 

Phe past year | have been advising tetra 
eyeline by mouth for early infections, but 
show 


if the infection does not 


sponse within 48 hours, | use fortihed pro 


prompt re 


caine penicillins by intramuscular myection 
with 1,000,000 units five times a day as the 
adult 


that 


dose for an inland and 


1 


average 


associates showed tetracycline has 


essentially the same antibacterial activity as 
chlortetracye line, and 


oxytetracycline and 


produced distinetly lower incidence of 
gastrointestinal symptoms. Therefore | think 
it is the drug of choice if one decides to use 


‘| he cle se 


utilized for most adults is 500 mg. four times 


a drug of the tetracyeline group 


daily 

Judging from recently published articles, 
should be 
more effective than tetracycline hydrochlo 
ride, | 
experience with the phosphate complex to 


tetracye line phosphate omplex 


have not had enough clinical 
verify these statements 

When the organisms are sensitive to ery 
thromyein but not tetracycline, use 
erythromycin in the same dose, but find that 
there 1s a higher incidence of gastrointestinal 
symptoms 


a good antistaphylococeal 


Novobiocin 1s 
but Martin 
that it produces some type of allergic derma 
about 9% of the 


agent, and associates report 


titis in patients. 
infections due to staphy 
lococei, we use 500 mg. of novobiocin every 
six hours 

We use chloramphenicol only when the 
sensitivity cultures indicate the organisms 


are not sensitive to one or more of the other 


antibiotics, because of the few reported 
cases of aplastic anemia associated with the 
use of chloramphenicol. Welch! points out 
that there are relatively few cases in which 
aplastic anemia was associated with the use 
of chloramphenicol, and that most of these 
patients were children under 10 years of age 

Penicillin V 


has been shown to produce 


(phenoxymethyl pemieillin 
blood 


levels than comparable doses of lin 


higher 


when orally administered, so it ts logieal to 


use penicillin V if one elects to use oral 
penicillin therapy 

Martin and associates have shown that 
for infections of moderate severity im soft 
tissues 400,000 units of penicillin Vo admin 
istered every four hours can be a satisfac 
tory method of treatment. Grastromtestinal 
irritation of moderate degree occurs in about 
5¢@ of the patients treated with penicillin \ 
that there ts 


My indicates 


Infections bone-sur 


that 


something about 


rounded cavities makes them respond 


poorly and slowly to average doses of peni 
cillin, For this reason, when using penicillin 
1.000.000 
hours 


Despite all that has 


advise units every four 


been written about 


the possibility of serious anaphylacts ren 


to pemeidlin given by injection, when 


ever patients with middle ear or mastoid 


infection fail to show prompt response to 


orally administered antibiotic we admit 
than 


1,000,000 units of fortihed procaine pencil 


them to the hospital and give no kk 


lin intramuscularly every eight hour 


cause Of insistence on this program, no 


patient who has 


come to ous for imitial 


treatment of the ear infeetion ha required 


a mastoid operation during the past 12 year 


Myringotomy is of course alway 


ployed 
\Iyringotomy may need to be repeated two, 


three, or four times because when patient 


antibioty 


are receiving therapy the initial 


Incision may ¢ lose before exudate ha ceased 
to form in the middle ear 
Table 2, showing the incidence of “sin 


ple mastoid operations the Geisinger 


Hospital during the last 20 years, presents 


some interesting data, not entirely comfort 


+3 
be 
: 
he 
217 


2.—Incidence of “Simple” Mastoid 
Operations at the Getsinger Hospital 


Cases 

of 
Acute ““Sim- Per 
Otitis centage 
Media Aus Ke 
and toid quiring 


Mas- Opera 
tions, toldec 


Yeur Period tis, No No tomy 
1947 VPresulfonarmide 22 
1944 Sulfonamide 282 26.2 
1946 Sinall dose penicillin 247 1.0) 
1944) Large dose penicillin Inv 2.7 
1,000,000, 3,000,000 Units daily 15s 7 
whl 1.000.000. 3,000,000 units daily | 
1952 (1,000,000 4,000,000 units daily 10 2.7 
1954 Larger dose penicillin 122 “ 0 

5,000 ,000- 10,000,000 Units daily 2 
1955 10,000,000 units daily 4.5 
5.000.000 10,000,000 Units daily 7.2 


ing. lease note that the percentage of 
patients requiring mastoidectory has risen 
steadily during the past three years. With 
reference to the probability of preventing a 
mastoid Operation, the patient with acute 
otitis media under the care of the average 
practitioner is worse off now than he was 1n 
1946 in the early days of pemeillin therapy 
In an attempt to determine why, | have 
analyzed the charts of the nine patients who 
required “simple” mastoid operations during 
1955 and 1956 
Phe reasons can be summarized as fol 
lows 
1 Misplaced confidence m= the effectiveness of 
vlycerime ear drops 
> Failure to employ early myringotomy 
§ Delay in use of antibiotic therapy until bone 
necrosis has oecurred 
Inadequate amounts of antibioti 
Organism not sensitive to the drug used 
ach patient had one or more of the 
following indications for mastoidectomy 
Persistent discharge from the ear (nine cases) 
Continued pain and fever (seven cases) 


Vertigo Cone case) 


Facial pur ilysis (three cases) 


| niosteal abscess (three ) 


Summary and Conclusions 


The prim iples of effective antibiotic ther 
apy were outlined by Alexander Tleming 
in 

These iples apply to use of antibiotics 
developed since that time 

lresently avatlable antibiotics are effective 


for nearly all otolaryngologic imfections if 
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they are used early, in adequate dose, and 
with the guidance of sensitivity cultures. 
Antibiotic mixtures are seldom necessary 
if the principles noted above are followed. 
Use of antibiotics is no substitute for sur 
gery when there is a localized collection of 
pus. 


Foss Clin 
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Additional Variables on the Bekesy-Type Audiometer 


JOHN F. CORSO, Ph.D., and JACK F. WILSON, M.S., University Park, Pa. 


Introduction 


Fhe development of the automatic audi 
ometer reported by Bekeésy 1947 has 
provided the climeian with an extremely 
useful diagnostic instrument. However, de 
spite the need for the early investigation 
of the various factors in the instrument 
patient combination,® published research on 
this type of audiometry has been extremely 
limited. The first systematic study on the 
ekesy-type audiometer, in which the effects 
of testing time and signal attenuation rate 
were investigated, was reported by Corse # 
in 1955. It was found that for inexperienced 
attenuation 
threshold 


(2) attenuation rate pro 


listeners (1) testing time and 


rate had no effect on the mean 
value at cps; 
duced a significant effeet on threshold vari 


reliability 


ability, and (3) attenuation rate 


significant effect) on test-retest 
In a later study, Corso made a 


of threshold 


compre 


hensive comparison data ob 


tamed by the method of limits and_ the 


method of adjustment. In the analysis of 
data, a new and more valid technique for 
the reading of the Békésy-type audiogram 
Was devised 


that, 


The results of the study indi 


cated with the new technique, there 


\ccepted for publication Feb. 19, 1957 

by the United 
States No 
$.3(616)-2626, monitored by the Bio-Acousties 
Branch, Aero-Medical Laboratory, Wright-Patter 
on Air Force The opinions or conclusion 


contained in this report are those of the 


research was supported 


Force under Contract 


Base 
author 


Ihey are not to be construed as reflecting the 


icws or endorsement of the Department of the 


Air Force 


is considerable agreement between the mean 
threshold values obtained on a Dekesy typ. 
audiometer and those obtained by a conven 
tional diserete-frequency audiometer 

The 
extend the 


undertaken to 
Bele 


audiometer by investigating additional vari 


present study was 


evaluation of the SV 


ables which might be utilized in’ operating 


the instrument in a clinical situation 


Spe 
ciheally, the primary objective was to study 
the effects and interactions of four vartables 
on the absolute threshold of hearing: (1) 


testing time, (2) signal attenuation rate 


(3) direction of frequency sweep, and (4) 


tone-pulsing. The variables of testing time 
and attenuation rates were included to sup 


reported.4 \ 


tudy was to 


plement the data previously 
secondary objective of the 
determine the test-retest reliability of thresh 


old Micasures obtamed under cach ol the 


experimental conditions of the study 


Apparatus 


The apparatus consisted of a 
Grason-Stadler model 
Basically, the unit is the same type a at «le 

General Radio beat- frequen 


1304-A, was presented 
through thre 


auchometer, 
scribed in detail output 
trom the 
monaurally to the 
right at ol 
PDR-10 earphone et in MX-41/AR 


cushions The left unt wa 


subject 
Permoflux 
used 


intercon 


munication between the tester and the ubject 


The frequeney range covered in threshold testing; 


extending from 200 16 10.000 cp 


The testing times inve tigated were 27 and 110 


Wa 5.5 octaves 


minutes; the rates of 


and 5.0 db/see For the 


tuditorys 


signal attenuation were ] 
pulsed-tone cond tion, the 
signal was 


presented in eycles of 1 second 


719 


; 


on and | second off by means of the electron 
switch provided in the Grason-Stadler audiometer 

Phe yeneral procedure in the calibration of the 
audiometer followed that previously reported by 


Corse Calibration data were obtained on (1) 


frequency-dial markings on the General Radio 


oscillator, (2) step characteristics of the heariny 
loss attenuator, (3) frequency and attenuation 
markings on the audiogram blank, and (4) sound 
pressure output of the earphones into a National 


urean of Standards Coupler 9A 


Procedure 
Experimental Design 
fhe subjects im this study were 100 volunteers 


pale, female) from an introductory course 


in psychology at the Pennsylvania State University 


All subjects were between the ages of 17 and 25 
ears, inclusive. Each subject served as hus own 
control, i.e, each subject was tested under al 
experimental conditions, The subjects were on 


dividually tested an anechoie chamber whicl 
vas provided with a two-way voice commiunic: 
tion system and a closed-loop television circuit 
Since there were tour variables under investiga 
tion (testing time, attenuation rate, direction « 
frequency sweep, and tone-pulsing) wath 
ubject: serving as lus own control, a matched 
roup, four-factor analysis ol variance exper 
mental design was used* the present stud 
there were 16 experimental condition obtamed by 


combinng two levels ol each of the tour variable 


(1) 27 and 11.0 minutes testing time, ( 2) 1.5 and 
db/sec. attenuation rate, (3) low-high and 
hivh-low direction of frequency sweep, and (4) 


pulsed and continuous type of stimulus tone 


fhe conditions of the study were administered 
to each subject moa random order. When these 
fests. were completed, the same conditions were 
(wall administered to each subject moa randon 
order to obtam a measure of test-retest re 
Jucaboality No testing session lasted for more thai 
one hour, and no subject served for more than 


one session per day The design of the present 


tudy, an which the same subjects were tested 
under each experimental condition, — provided 
vreater precision than would have been possible by 
testing 160) subjects, with subjects random 


to each of the 16 conditions 


Testing Method 


fhe general testing method was the same tor 
experimental conditions After the subject 
was comfortably seated in the testing room, the 
tester read aloud an appropriate set Of mstruction 
He then removed any eyeglasses worn by the 


subject and, for female subjects, pushed the han 


M.A. ARCHIVES OF OTOLARYNGOLOG)S 


away from the ears. The earphones were next 
positioned over the ears with sufficient tensior 


n the headband spring to hold the earphones firmly 


n place throughout the test. The subject was 


informed by means of the intercommunication 
system whenever the test was about to begin 
Kach test was started at 200 cps at a sound 
pressure level of 45 db. re 0.0002 dyne/em.? For 
the experimental conditions involving a high-low 
direction of frequency sweep, the test tone was 
presented at the same sound pressure level, but 
at 10,000 cps. Threshold measurements were made 
on right ears only 
The specie set of instructions tor each exper 
mental condition followed the same general pat 
tern; but, in each -case, the imstructions were 
appropriately modified for the given condition 
An example of these instructions is presented for 
a condition involving «a continuous stimulus tone 
and a low-high direction of frequency sweep 
“lam going to run a test to tind out how ‘soft’ 
tone you can hear your right) eat 
tone you will hear will start out very ‘low’; that 
is, it will sound something like a low note on ihe 
piano, The tone wall then get gradually higher 


and higher an piteh Your task is to adjust. the 


loudness of this tone so that at oas always ju 
barely audible li you want the tore yet 
softer’ or ‘fade away,’ just press this switch and 


hold at) down This will cause the tone, to yet 
o ‘soft’ that vou will no longer be able to hear it 
So, 1 order to yet the tone louder again, release 
the swaiteh Fhe tone will then gradually ‘build 
up.” You must listen very caretully, pressing and 
releasing the switch in such a way that the tone 
is always just barely audible. Remember, to make 
the tone get ‘softer,’ press the switch; to make the 
tone vet louder, release the switch. This) sigt 
(tester points to sign) will remind you of these 
directions. Are there any questions’ [Pause | 
\fter | have placed the earphones on your head 
do not touch then in any way. If you should need 
to talk to me for any reason, just speak up and 


1 will hear you over this microphone.” 


Results and Comment 


Phe threshold values for the various con 
ditions of the present study were obtained 
by reading the “peak” values of the Bekesy 
type audiograms as described by Corso." 
lo minimize any practice effects resulting 
from each subject's being tested under all 
conditions, retest audiograms were used in 
the evaluation of the factors under study 
It was assumed that after 16 different audi 


ometric tests, further practice (retests) 
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TABLE 1 


Vean Retest Threshold Values in Decibels re 0.0002 Dyne/Cm- 


at 1000 CPS 


Continuous Tone 
Low-High Direetion 
of Frequency Sweep 

Pesting time (Min 2.7 

Attenuation rate 

Frequency in eps 


Ab sec 


HOM) 


would have little effeet on threshold values. 


Phe mean retest threshold values in db. re 
0.0002 dyne/em.? for the 10 subjects of this 


study are given in Table 1 for 10 different 


frequencies from 300 to 7000 eps, inclusive 


The statistical treatment of data to deter 
mine the significance of the effects of the 
four variables on the threshold of hearing 
involved a conventional analysis of vari 
threshold 


The results of 


ance the absolute values at 


10000 eps 


on 
this analysis are 
Three sources of variance 
the 1% 


shown in Table 2. 


produced /-ratios significant at 


level: attenuation rate, testing time, 


individuals. Since the mean threshold value 
at 1000 eps for all conditions involving a 
1.5 db/se 8.9 dh... 


compared with a mean value of 3.5 db. for 


attenuation rate was 


all conditions involving a 5.0 db/sec. rate, 


FABLE 2 Inalyst f lartwanes 


source of Variance 
ets 


rate 
Pesting time 
Direction of frequency sweep 
ype of stimulus tone 
First order interactions 
Kate 
Kate <direction 
uate pe 
me direction 
the Ktype 
Direction Xty pe 
order interactions 
«time X direction 
Mtime Xtype 
ite Xd ireetion Xty pe 
te Xdirection Xty pe 
Vhird order interaction 
Kate Xtime Xdirection type 
Indivudual 


Residus 


High-Low Direction 
of Frequency Sweep 


if Threshold 


Pulsed 
Low-High Direetion 
of Frequeney Sweep 


lone 
High-Low Direction 
of Frequency Sweep 


200 


that 


increasing the attenuation 


db 


However, 


It appears 
5.0) results ima 


the 


from 


threshold 


rate 
lowet mereasing 
testing time from 2.7 to 11.0 minutes raises 
from 3.9 to 7.9 db 


Lhe significant / 


the mean threshold value 
re 0.0002 dyne/em.* 


for individuals shows that, as expected, there 


rat 


are real differences in hearing sensitivity at 
1000 cps The direction of Irequeney sweep 

L000 eps 
\ll interactions of the four 


statistical 


and the type of stimulus tone 


Vs pulsed ) failed to atteet the 


threshold value 


variables failed to attam signin 


he finding that the variables of attenua 


tion rate and testing time significantly affect 
the mean threshold value at 1000 eps appears 


meconsistent with the data previou lyore 


orso.’ However, when the 


ported by ( 


lLalues at 1000 CP 


Degrees of Mean 
Freedom 


Sum of 


Square quar 


1407.14 
44.4) 


25.14 
0.36 
11.20 


7.24 


11.0 2.7 11.0 2.7 
5.0 1.8 0 0 1.5 5.0 
400 31.7 23.4 254 26.8 22.5 18.1 25.6 19.7 37.0 24.8 28.5 24.2 25.7 16.5 26.5 20.0 
10.7 1.0 5.1 13.7 Is 4.2 20.2 144 12.4 4 vd 
10 0.3 is Ol 12,2 au 0.2 13 11.2 
2000) 2.5 11.4 7.2 97 7.0 20 61 us wo 
3000 is 108 $8 144 7.5 7.9 ws 76 
$9 82.0 14.7 18.2 20.2 13.5 192 15.9 10.2 59 134 234 10.2 17.5 10.4 
07-05 HO 145 24 OS 124 108 6.0 120 Ss 25.1 7.0 18 7.1 
Paik, 
| 
eis 
4 
‘ 
Main bette 
$44 
44 
7.24 2.17 
O04 0.04 
279 204 


O02 dyne/cm*) 


1 
old 


with 


Mean 


curves 


thresh 
obtained 
different attenua 


rate 


A. ARCHIVES OF OTO! VGOLOG)S 


Bekesy audiograms used the 


study were reread to provide 


the 


values 


“peak” 
rather than 
the 
study, for a 1 
a minute 

threshold 
jects was 12.2 db.; 
a 1.5 db/se 


time, the mean retest threshold value 


values, 


reported midpoimt 
In the 
attenuation 
the 


data agreed very well 
db 


testing 


Corso 
rate and 


tine, mean retest 


value for ub 


10) inexperienced 
in the present study, for 
rate and 


an 11.0 minute testing 


for 10 
experienced subjects was 8.3 db. [tts 
ceivable that the 4 db., 
mean threshold value obtained in the present 


reflects the effects of 


Con 


approximately, lower 


study practice im the 


testing situation 


| 


( aol so 


1500 


FREQUENCY IN) CYCLES 


igure | presents a 


threshold 


COMParison of the 


mean curve obtamed from — the 


db 


threshold 


eight) conditions involving 5.0 


attenuation rate and the mean 


curve obtained from the other 
1.5 db/se 

curve 1s based on the mean rete 
db. re 0.0002 


following frequencies 


eight condi 
leach 
st threshold 


tions involying a rate 


values in 


dyne/em.” the 


300, 500, 750, 1000, 


1500, 2000, 3000, 4000, 6000. and 7000 cps 


Inspection of Figure 1 shows that the 5.0 
db/sec, attenuation rate yields lower mean 


threshold) values throughout the frequenes 


range teste 


Mean 


obtained 


thire 
wit 


stints 


MINUTE TEST TIME 


—— 


OO MINUTE TEST 


| 


2000 


FREQUENCY CYCLES 


3900 


PER SECOND 
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TABLE 3.— Analysts of 


source of Variance 


Main effects 
\tleriuation rate 
Vesting time 
Direction of frequency sweep 
of stimulus tone 
First order interactions 
Rate Xtime 
Kate Xdirection 
Rate X type 
rime X direction 
lime X type 
Direction Xtype 
second order interactions 
Kate <time Xdirection 
Kate XtimeX Ly pe 
Kate Xdirection Xty pe 
Xdirection Xty pe 
order interaction 
Kate ¥ time Xdirection Xty pe 
Individuals 
Residua 


15 df lost in estimating missing values 


ligure 2 presents a comparison the 
s 


mean threshold curve obtained for the eight 


conditions involving a 2.7 minute testing 


time and the mean threshold curve obtained 


for the other eight) conditions involving 
an 11.0 minute testing time. Each curve 
Is based on the same 10 test frequen IS as 


Inspection of Figure 2 


used in bigure | 
shows that the 2.7 minute testing time yields 
threshold 


quencies except 300 and 7000 eps, with the 


lower mean values for all fre 
most marked differences occurring between 
and 3000 cps 

lo determine the statistical significance of 
the direction of frequeney sweep variable, 
an analysis of variance was performed on 
both 300 


In the analyses, it was neces 


the threshold values obtained at 
and 7000 cps 
sary to estimate five missing threshold values 
at each of these frequen is. The tec hnique 
used in these estimates was that devised by 


Yates 


Cps 


Phe results of the analysis for 300 
presented in Table 3 

lwo main effects are significant at the 1 
level: attenuation rate and direction of fre 


quency sweep. In addition, two first-order 
Interactions are significant at or beyond the 
rate by time, and time by dire 
in the 1000 eps case, individual 


the 


lion \. 


differences are statistically significant at 


level 


Vartance of Threshold Valu 


CPS 


sum of Degrees of Mean ‘ 
Squares Freedom Square F’-Ratlo 
l O.10 
1422.06 1422.06 {8.12° 
74.53 74.538 2.52 
140.32 140.32 
10.92 10.92 
2.02 
SOS 5S 10.44 
40.00 40.00 1.35 
4.16 4.16 
78.12 | 78.12 24 
0.54 1 ol 
O00) 1 
$2.55 1 $255 
2. l 


Phe mean threshold value at 


300 cps ob 


tamed for the eight conditions involving a 


1.5 db/sec. attenuation rate was 28.3 db 
for the eight conditions involving a 5.0 
db/sec, rate, the mean threshold was 21.6 


db. Thus, as for 1000 cps, an inerease im 


the attenuation rate produces a signifieant 
decrease in the absolute threshold of heat ny 
lor the eight conditions using a high-low 


direction of frequeney sweep, the mean 


threshold was 21.9 db.; for the eight condi 


tions involving a low-high) direction. the 
mnean threshold was 27.9 db. Apparently, 
under the conditions of the present study, 
the thresholds obtained fon frequencies in the 


mitial phase of the test tend to be spuriously 
high when a low-high direction of frequency 


sweep is used Békesy type audiometry 


Phe conditions in which a 1.5 db/see. rate 
was combined with a 2.7 Hiinute testing tine 
and those in which a 5.0 db/sec. rate wa 
combined with an 11.0 minute testing time 


resulted ima mean threshold of 25.7 db re 


0.0002 dyne/em.* On the other hand. when 


t 5.0 db/see, rate was combined with a 2.7 
minute testing time and a 1.5 db/see. rate 
with an 11.0 testing time, a mean threshold 
of 23.9 db. was obtained Phu mee the 
mean threshold of 23.9 closely agrees with 


\\ "5 10 


it GOO cps, it 


threshold of 22.0 db 


alid 


and 


would seem that a more 


725 


; 
Potal 15055.52 154 
= 
Cw 


estimate of threshold is obtained when a fast 


testing time is combined with a fast rate, 


or a slow time with a slow rate. Optimal 
results seem to depend upon some con 
sistency between the rate at which the tone 
increases or decreases in intensity and the 
rate at which the frequency range is swept 

The conditions in which a low-high direc 
tion of frequency sweep was combined with 
an 11.0 minute testing time and those im 
which a high-low direction was combined 
with a 2.7 minute testing time yielded a 
mean threshold of 23.4 db. When the low 
high direction was combined with a= 2.7 
minute testing time and a high-low direction 
with an 11.0 minute 
threshold of 26.2 db 


on the basis of the Sivian and White ! data 


testing time, a mean 


was obtained. Again, 


at 300 « Js, the most valid estimate of thresh 
old at 300 cps is obtained when the criterion 
threshold (300 cps) is presented either at 
the beginning of an 11.0 minute test, or at 
the end of a 2.7 minute test 

Pable 4 presents the results of the analysis 


of variance performed on the threshold 


values at ZO00 cps Three main effects are 


significant at or beyond the 3% level: at 
tenuation rate, direction of frequency sweep, 


type of stimulus tone; three first order in 


teractions are significant at the level 


rate by time, rate by direction, and time by 


4 Inalysis of Loartance 


Source of Variances 


Main effects 
Attenuation rate 
Pesting tin 
Direction of frequency sweep 
Pype of stimulus tone 
order interactions 
Kate time 
Kate Xdireetion 
Kate 
Time ¥ direction 
type 
Direction pe 
Second order interaction 
Kate X time direction 
Rute 
Rate X direction Xty pe 
Pine Xdtreetion Xty pe 
Phird order interaction 
Rute X time Xdirection 
Individuals 
Kesidual 


otal 
*pcool 


tpcoos 
15 df lost in estimating 
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direction; individual differences are again 


significant at the 1% level. 
conditions involving 1.5 


lor those 


db/sec. attenuation rate, the obtained mean 
threshold at 7000 cps was 17.3 db., while 
those conditions with a 5.0 db/sec. rate 
yielded a mean threshold of 8.4 db. These 
results again showed a consistent effect 
that a 


lower mean threshold value 


faster attenuation rate produces a 

lor those conditions involving a low-high 
direction of frequency sweep, the obtained 
mean threshold at 7000 eps was 9.4 db., for 
a high-low) dire 
As in 


the lower mean threshold 


the conditions involving 
tion, the mean threshold was 14.4 db 
the 300 cps case, 
when the criterion. fre 


value is) obtained 


queney is presented near the end of the test 
rather than in the beginning 

igure 3 presents a comiparison ot the 
mean threshold values for the low-high and 
high-low directions of frequency sweep for 
10 test frequencies (300, 500, 750, 1000, 
1500, 2000, 3000, 4000, 6000, and 7000 eps ) 
All) threshold 


audiograms and are expressed db. re 


values are based retest 
Q.O002 dyne/em.* 


that a 


Inspection of the cur 


shows lower threshold) value is ob 


tained for a given) frequency when that 


frequency oceurs toward the end of a given 


test Phe two curves cross at approximate ly 


unm of Deyrees of 
kreedom 


7, 
Mean 
quar 
"1 
1140.72 1149.72 23.05" 
1.44 1.44 
41.72 1.52 
S455 1.74 
$7.84 14784 
hs 
125.40 125.40 
missing value 
724 06, Dye 195, 


VARIABLES ON BEKESY AUDIOMETER 


2002 dyne /cm*) 


3.—Mean 


old curves obtained 


thresh 
with 
two directions of tre 


quency sweep 


DECIBELS - re. 


750 Ps, 


‘rection of frequency sweep has no effect 


lor those conditions involving a contin 


uous type of stimulus tone, the obtained 
imean threshold 7000 eps was 14.2 
for those conditions with a pulsed type of 
tone, the mean threshold was 11.4 db. Thus, 
tone-pulsing tended to lower the threshold 
alue by 2.8 db. at 7000 cps 

higure 4 presents a comparison of mean 


threshold) values for the continuous and 


pulsed types of stimulus tone for the same 
test frequencies as shown in Figure 3. bor 
2000) eps, tone-pulsing 


hold 


frequencies below 


the thre value, but 


fo merease 


indicating that’in this region the 


1$0 1000 2000 


FREQUENCY IN CYCLES PER SECOND 


these differences are not statistic: signal 


as mdicated in the analyses for 1000 
300 eps Above 


sulsing appears to 


lcant 


cps and 2000) 


significantly the 
largest dit 


mean threshold value, with the 


ferences occurring the 3000 


hese 


Kosenblith 


cps 
with 


Miller,” 


method of the 


region findings are 
those of 
ported that, in the 


threshold 


and 


difference im between contimuou 


and interrupted tones imereases as the fre 


quency of the tone is mereased, with the 


maximum difference at about 4000 ey 


\s im the 300 eps analysis, the interaction 


of attenuation rate and testing time produced 
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Vi dim 


Direction of frequency sweep 
‘Testing time (min 27 


Attenuation rate (db, sec 
Median reliability coefficient O.W2 


Direction of frequency sweep 


esting time (min 2.7 


Attenuation rate (db, sec 
Median reliability coefficient Ow 


a significant effeet on the 7000 eps threshold 
Phe smallest threshold value was obtained 
when there was some consistency between 
attenuation rate and testing time, Those con 
ditions involving a combination of — 1.5 
db/see. rate with a 2.7 minute time, or a 
0 db/sec. rate with an 11.0 minute time 
yielded a mean threshold value of 15.2 db 
With a 5.0 db/see. rate and a 2.7 minut 
time or a 1.5 db/sec. rate and an 11.0 
minute time, the mean value was 10.5 db 
\gain, a low rate and a slow time or a fast 
rate and a fast time produce a significantly 
lower mean threshold value 

for the interaction of attennation rat 
and frequency direction, a combination ot 
1.5 db/see. rate with a low-high direction 
of trequeney sweep and a combination of 
5.0 db/see. rate with a high-low direction 
ol sweep resulted in a mean threshold) of 
10.2 db. at 7000 eps. On the other hand, a 


Pane 6 Inalysis of Vartance of 


ource of Variances 
Main effects 


Attenuation rate 

Pesting tine 

Direction of frequency sweep 

Py pe of stimulus ton 
First order interaction 

Kate tine 

Kate X direction 

Kate Kt 

lime Xdirection 

lime 

Direction Xtypr 
order interaction 

Kate time Xdirection 

Kate Xtime Xty pe 

Rate direction 


Pine Xdlirect ion Ly pe 
order tnteractior 

Kate Xdirection 
Kesidual 


t 10 df lost 


Test-Retest 
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Rehahility Coefficients 


Continuous Tone 
Low-High High-Low 


27 11.0 


50 1.5 AO 14 50 1.5 50 


Pulsed ‘Tone 
Low-High High-Low 


10 2.7 11.0 


5.0 db/see. rate combined with a low-high 
direction and 1.5 db/sec. rate with a high 
low direction of sweep vielded a mean 
threshold of 15.5 db. The latter combination 
of conditions represents a significant in 
crease of 5.3 db. in the threshold value at 


Cps. 


As in the 300 eps analysis, the interaction 
of testing time and direction of frequency 
change produced a significant change m_ the 
mean threshold) value at 7000 eps. A 
minute testing time with a low-high dire« 
tion of frequen y sweep and an 11.0 minut 
testing time with a high-low direction yielded 
a mean threshold of 10.2 db. This value wa 
5.3 db. lower than the mean threshold for 
the same frequency when an 11.0) minut 
testing time and a low-high direction or a 
27 minute time with a high-low direction ot 


sweep were used 


Z-Transtormed Relwbhility Coefficients 


Sum of Degrees of Mean 
Square Freedom Square F-Ratio 


¥.d12 W312 
4.184 4.184 
1 ! 1.304 
O.179 O.179 
0.004 
0.145 1 0.145 
0.827 ! 
O04 | O.046 
0.086 
0.081 081 
O.485 0.485 2.30 
O00. 0.005 
0.451 0.431 2.12 
O44 2.25 
24.0048 1251 O.204 
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performed on the threshold data at 


1000, and 7000 cps, a Pearson product 


moment reliability coefficient was computed 


for each of the experimental conditions 


These coefficients were based on 10) arbi 
trarily selected frequencies from the test and 
retest. audiograms: 300, 500, 750, 1000, 


1500, 2000, 3000, 4000, 6000, and 7000 eps 
Fable 5 presents the median reliability CO 
for each experimental 


etheient obtained 


condition of the present study 
the four variables 
threshold 


ments, the correlation coethcient (rx) for each 


the effects of 
of 


To test 


on the reliability measure 


subject: was transformed to a z-score, and 
an analysis.of variance was performed on 
of the 


results of this analysis ts presented in Tabk 


the transformed scores. A summary 


Phree main effects reached the level 


of significance : attenuation rate, testing time, 


and direction of frequency sweep. The con 


ditions which produced the higher mean 


test-retest reliability coethicirents trans 


formations) were the 1.5 db/se 


the 2.7 


attenuation 


rate, minute testing thine, and the 


low-high direction of frequency sweep as 
rate, the 11.0 


minute time, and the high-low direction of 


compared with the 5.0 db/se 


sweep, respectively. The finding that at 
tenuation rate significantly affects test-retest 
rehability supports the earlier work of 
Corso.4 


Summary and Conclusions 


his study was conducted to determine 
the effects of four operating conditions on a 
the absolute 


Bekesy type on 


audiometer 
threshold of hearing: (1) 
) 


(2) testing time, (3) direction of frequency 


attenuation. rate, 


sweep, and (4) type of stimulus tone 


A Grason-Stadler model of the Békésy 


type audiometer was used to administer 


hearing tests to 1O volunteer subjects from 
All 


subjects were between 17 and 25 years of 


an introductory course in psychology 


age, inclusive. Only right ears were tested, 
and all auditory measurements were made 
vith 


seated in anechoi 


the subjec ts 


an 


Wilson 


C Orso 


In addition to the analyses of variance 
300, 


chamber. No subject served for more than 
one hour pel testing session, nor tor more 


than one session per day 


A four-faetor analysis of variance ex 
perimental design was used with cach sub 
tested all 


the four 


under 


the 


ject being and retested 


conditions of study. Each ot 


variables was varied in two ways te provide 


a total of 16 experimental conditions. “The 
specie operating conditions were 
and 5.0 db/sec. attenuation rate 22 
and 11.0 minutes total testing time, (3) 
low-high and high-low direetion of fre 
quency sweep, and (4) continuous and 
pulsed type of stimulus tone. The obtained 
absolute thresholds of hear ny ere 


pressed in terms of sound-pressure level in 


db. re 0.0002 dyin ured 


Coupler GA 


National Bureau ot Standard 


Po test the significance of the effeets of 
the four variables, an anlysis of 
was performed on the retest threshold 
values at OOO eps. Two additional analyses 
were performed on the retest thresheald 
values at 300 and ZO00 cps to test tor the 
significance of the effect of the direction of 
Irequency sweep 

lor each subjeet. a Pearson produet me 
ment rehability coefherent was computed for 
each experimental condition. hese 
clents were based on arbitraril elected 
frequencies from test and retest audiogram 
(300, 500, 750, 1000. 1500. 2000. 30000 4000 
H000, and cps) Po determine the 
effects of the four variables on the reliability 
of threshold measurement 
were transformed inte core nel 
amined by an analysi 

Phe results of this study indicate that the 
mam effects of attenuation rate and te ting 
tune on the absolute auditory threshold at 
L000 cps are statistically signitieant beyond 
the 14% level Phe 5.0 db/see. attentuation 
rate produces a lower mean threshold 


throughout the frequeney range tested. but 


the mean thresholds obtained by the 15 
db/see. rate are in closer agreement th 
the Sivian and White! value except at 
300, 500, and 750 eps. Also, inspection of 


ve 4 ip 
: 
| 
ng 
799 


the test-retest reliability coefficients indicates 
that higher reliability is obtained when the 


1.5 db/sec. rate is used 


The 2.7 minute testing time significantly 
1000 
eps, but the 11.0 minute testing time yielded 
either end of the fre 
At 1000 eps, the 11.0 


reduced the mean threshold value at 


lower thresholds at 
quency range tested 
minute testing time resulted mean 
threshold essentially identical with that of 
Sivian and White.!? However, the 2.7 minute 
testing time appears to yield the higher 
test-retest reliability 


The effect of the direction of frequency 
sweep was found to be significant at the 1% 
criterion thresholds 
7000 When 


was presented the 


were 
the 


when the 
300 


frequency 


level 


taken 1s and 
criterion 
initial phase of the test, the obtained thresh 
old was spuriously higher than when it was 


Phe 
the 


pre sented towards the end of the test 


low-high direction of sweep yielded 


higher test-retest reliability coethcient 


\t 7000 eps, the mean threshold obtained 
tone 


the 


stimulus was 
that 
Hlowever, this effect 


the 


with a pulsed type ol 


significantly lower than for con 


tinuous type ot tone 


Was not consistent throughout entire 


threshold curve. The type of tone had no 
effect on test-retest reliability 

\t both 300 and 7000 eps, the interaction 
of attenuation rate and testing time and the 


interaction of testing time and direction of 


frequency sweep were found to be statist 


threshold appear to be obtained when faster 


cally significant best estimates of 


rate and faster time are combined and when 


rate and slower time are combined 


the of 


slower 
\lso, 
direction of frequency sweep indicates that 
the best estimate of threshold at 300 ¢ ps, for 


Interaction testing time and 


A 
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example, is obtained with a slow testing time 
and a low-high direction of frequency sweep 
When the the 


estimates and the test-retest: reliability are 


validity of threshold 
considered simultaneously, it appears that 
within the conditions of the present study 
(including experienced subjects), optimal 
results on a Békésy-type audiometer are 
obtained with a 1.5 db/sec. attenuation rate, 


11.0 


direction of frequency change, and either a 


an minute testing time, a low-high 


continuous or a pulsed tone 
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A Simple Method for Calibration of Earphones 


JAMES F. NICKERSON, Ph.D., Bozeman, Mont. 


Calibration of earphones remains a weak 
link in many operational and research pro 
cedures. Often the small laboratory or tield 
installation has difficulty justifying an ex 
pensive coupler system for earphone 
even with such the 


bration, and 


systems 
process is surprisingly time-consuming 
Phe problem reported here was twofold 

to seek a simple method of calibration which 
would employ only the more commonly 
found laboratory equipment and, second, to 
the feasibility of application of 
the 


calibration of equipment such as the audi 


such method lo self-. ar internal, 


ometet 

Phe procedure employed makes use ot 
the fact that an earphone operates both as 
an carphone and as a microphone, although 
irkedly differing charac 


When 


nucrophone it is common for the response 


with response 


teristics an earphone is used as a 


charactertstic to show a decrease in sensi 
tivity below L000 eps of about 10 db. pet 
octave, and resonance points will shift slight 
ly upward or downward dependent upon the 
peculiar characteristics of the phone itself 
and the design of the system of coupling 
employed 


Thus 


oscillator 


when an earphone driven by an 
1s coupled to another earphone 
for calibration purposes, the response curve 
will bear little relation to the response curve 
of the same test phone placed ina standard 


ihtbration coupler system This ts 


particularly true at the lower frequencies 


first 


ion of portance concerns 


The 


April 9, 1957 


Psve hology, 


or publication 
Department ot Montana 
author at S. Navy 


Human Division, 


nlected by the 
Laboratory, Factors 


Calit 


Whether these errors between the response 
of the test phone in the coupler phone and 
in the 6 ce. standard coupler are consistent 
for phones ola particular type 

Po this end a coupler system employing 
a Permotlux PDR-S earphone driven as a 
from an 

Model 
fed 


microphone was devised 
| lew lett 
volt, 


(Output 
Packard 


unloaded), was 


audio-oseilator, 
200 AB 

through a 300 ohm resistor to each of three 
PDK-& test phones. 


agaist the 


Permotlux test 


phone was held face to face 


coupler 


ke. cushioned by 


force of ] 
O.0O40 


phone with a 
a cardboard washer 
a 0.75 in. circular 


in. thick with opening in 


the center. The output of the coupler phone 
was given 30 db. of linear amplification and 
Voltmeter Model 300 


Ire \ 


Ballantine 


data ot 


fed to a“ 


and the output versu 


were gathered. The commonly fre 
quencies from 50 eps to 9000 eps were used 
and additional exploration of response at 
frequencies surrounding apparent pots of 
resonance was made 

test phones were then cali 
brated hy means ob a IKE 
Western Electric 640 AA 
phone, Its associated amplitier, and a Bal 


Voltmeter Model 300 


were made between the 


three 
‘ oupler 


with a 


lantine ( OMParisons 


couple ! eal 


bration data and that of the PDR-& coupler 


system by plotting the differences for each 
phone at each frequency on a single graph 


rom the line of best fit for the distribution 


of differences, the necessary correction for 


each test frequeney was determined for the 


PDR-& coupler system In veneral, the dif 


ferences were consistent even at the upper 


frequencies, where earphone response ts 


most erratic. Figure | shows the data of dif 
ferences for the three phones under test. The 
distribution of differences about the line of 


429 


: 
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RESPONSE 


WESTERN ELEC. 640 AA 6cec 
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GOLOG) 


DIFFERENCES 


SET WEEN 


COUPLER 
AND 
(KU No.6) 


TEST PHONE 


040" 


SPACER 


POR-8 


COUPLER 
PHONE 


5 100 


FREQUENCY 


best reveal ol 
dh 


a mean difference 


OO4) 


fil 
(Xd/n 


1.35 db 


\pplying 


and a tandard error 


(Og db ) 

the 
PDK-& coupler system as shown in bigure 
1 to the of the 
three test phones gave the calibration curve 
f and 4 


ligures 2, 3, 
show the calibration of the three phones by 


the correction data for 


output readings of each 


for each of the phones 


the two methods 


lurther examination of the distribution 


of differences showed maximum = variation 
of the three test phones at ZOO, 1500, and 
2000 


best fit introduces errors up to 5 db. How 


\t these frequencies the line of 


ever, this error could be reduced markedly 
if best fit 


reading per frequency 


the line of followed the median 


rather than being 


smoothed to the degree shown in bigure 1 
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IN CYCLES PER SECOND 


ure | 


or af the coupler system were appled 


calibrating one phone only 
the calibration 
closely, it 1s apparent that there ts 


the 


Iexamiing comparisons 
all CX 
cellent correspondence — between two 
systems, perhaps on the order of calibration 
effected on a single phone by two different 
However, there 


ot 


coupler systems. Are 


apparent small shifts in) location reso 
nance peaks and troughs, e. g., Figure 2, 2700 
eps and 3000 eps, and Figure 4 at 46000 
cps. These differences are largely a function 
of the individual test phone as well as the 
particular coupler system 

These observations point up two major 
lnnitations that must be placed upon such a 
method of calibration. First, it appears that 
the system is apparently optimum when it 
such 


is used to calibrate a single phone as 
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the output phone of an audiometer, for the phone becomes crucial. It is often neces 
unique response of a single phone tested un sary tO) approximate a frequency (say 
der these conditions can be retlected = faith 1000-4 100 cps) to avoid a resonant port 
fully in the correction curve. However, ina given phone. In such cases the use of 
accuracy still remains at a sufficently high coupler phone as a calibrating device must 
level aim testing phones single checked carefully agaist both the 
PDR-S's) by using a fitted correetion standard coupler the frequency ade 
curve, such as) deseribed for the three mands of the audiometer itself. This is not 
PD used above. Presumably the corres t serious handicap, but where crucial a 
tion curve for one type of phone should not curacy ts necessary additional attention must 
be used for a second Iype, oWllg to acousti be given to the resporise of the system as 
cal muipedance difference attributable to the well as to both the test phone and the 
construction of the phone and the difference coupler phone 
in Volume and shape of the resulting coupling In spite of the limitations sugge 
svstem. It should be possible, however, to It appears from these data that 
effect satisfactory calibration of several dit practical and feasible to use a { 
fering types of phones, provided that the plot) earphone as a secondary standard for cali 
of error and line of best fits found for each — bration purposes. In practice, it is first nec 
type of phone under test “ary to determine the unique resporse 
\ second limitation to bear in mind characteristics of the particular phone when 
that imposed by a piece of equipment such used as a coupler phone. Moreover, it will 
as a pure tone audiometer, the precise he necessary to determine the FESDOTISE 


determination of points of resonance of a characteristics of this coupler phone for a 
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CALIBRATION OF LARPHONES 


single test phone or for each of the several 
types of phones to be tested. In each case 
the necessary correction curves can be sup 
plied with the coupler phone for its use as 
a calibration system. 


The many applications of this method are 


left to the reader, but the application to 


the audiometer for self-calibration is most 


apparent. By addition of a built-in coupler 


phone or microphone with an appropriate 


coupling device associated amplifier, 


VIVM VU 


bration of the system as a whole as well as 


or meter, imstantaneous cali 
many of its component parts can be effected 
Such an addition to the standard audiometer 
would be most welcome 
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Case Reports 


Diagnostic Problem of the 


PHILIP H. SMITH, M.D., New York 


Many times an otologist is called im on 
consultation a general hospital to see 
a patient with an enlarged parotid gland 
It is not unusual for a wide divergence of 
opinion as to the etiology. There is always 
the question of whether or not the enlarge 
ment is due to mumps; and, as luck would 
have it, the history of whether the patient 
had mumps ts often confused. This situa 
tion arises whether the patient is a child or 
an adult. The purpose of this paper is to 
present a typreal case and go through a 
differential diagnosis as an aid te future 


diagnosis and therapy 


Report of Case 


aged 36 presented himself tor exanmunation 


of swelling of bus right parotid gland of 2&-hour 
duration Phe vland was only slightly tender to 
palpation ynumetrically enlarged to about the 
ive ol a walnut, and firm to the touch. Stenson 


duct oritice was minunally inflamed. No discharge 
could expre ed trom the duet hye patient 
temperature, complete blood count, and urme were 
om complamit Wi the enlarged 
parotid gland Neo tumor or stone could be pal 
pated, nor did the patient) give any history of 
previou yinploms of parotid or duct stone Pha 
Wil the first ely cpl ode of parotid enlargement 
He further stated that lis mother recalled vividh 
that as a clild he had a “severe” case of miunmip 
The lett parotid the other salivary were 
normal Phe eardrum membrane were normal 
hie spleen Wit tient enlarged Lhere were Thr OVE 
complunts 
The normal blood count ruled out blood dy 

erasias, but Hodgkin's disease was possibility 
Mumps was ruled out by the history, as was cal 
culus \ beginning tumor (benign or malignant) 
could conceivably cause tissue reaction and edema 


and although none was telt, aomiaght be tog small 
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Enlarged Parotid Gland 


to feel at this time. Uveoparotid tever was not 
considered because of Jack of fever, uveitis, and 
such sundry symptoms as dryness of the moutl 
facial paralysis, and burning ot the tony ue The 
absence of lacrimal vland swelling and the normal 
spleen spoke against Mikulicz’ disease Pyopens 
inflammation of the gland could hardly be present 
without pain and fever, and possibly chills. In 
flammation of Stenson’s duct with block by mueu 
plug or serous swelling would have produced pan 


and occasionally a history of recurrence ‘Tubercu 


was not considered 


\t this the daynosty possibilitie WOTE 
Hodgkin's disease, beginning benign or mal al 
tumor, and viral inflammation of the parot d 

Therapy consisted of three daily myection 
of pemecillin, 600,000 units each, and tetracyeline 


(Achromycin) 250 mp. per os four times daily tor 


three days. The patient was allowed to continue 
his normal activity As is often the case im pric 
tice, thre pationt was re luctant to vet x-ra ot dn 
lunes cand parotid vlands On the second da the 
gland appeared to be somewhat smaller, and ly the 


fifth day the area appeared normal Cortisone 


not viven, nor was any local treatment pplie 


Phere has been no recurrence im mont! 


Comment 


In retrospect, the patient must have had 
a viral inflammation of the parotid gland 
which responded to antibiotic therapy 
Sometimes it is wise to defer elaborate test 
ing and to use simple office tests until the 
direction the pathology is taking clear 


\t that time specthic testing is more logical 


Summary 
Painless swelling of the parotid) gland 
presents a vexing problem. A case pre 
sented with a differential diagnosis to illus 
trate methodology and therapy 
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The Anatomy of the Descending Portion of the 
Facial Nerve. ANpREAS 
and Dr A 


Kopros (by invi 


tation), BUCKINGHAM 


The authors presented the results of their ob 


servations in LOO temporal bones of the angle ot 


descent of the third or descending portion of the 


seventh nerve 
They tound that the third part ot the nerve 
begins at the level of the lateral semicircular canal 


and descends, in 85% of the bones studied, at an 
deyrees to the 


13%, the 


descent was from 70 degrees to 80 degrees, and in 


ingle of from 8O degrees to 90 


horizontal the coronal plane. In 


two specimens the nerve descended in a lateral 


direction of from 60 degrees to 70 degrees 
In the sagittal plane, the nerve descended for 
trom 


11% 


ward from 100 degrees to 110 degrees in 9%, 


100 degrees to 80 degrees in 80%, and in 


posterior to 70 devrees 
Discussion 


wish to ask Dr 


with 


SHAPIRO: | 
data 


Dk. SHERMAN 


Buckingham how his compare existing 


data on the variation in descent of the facial nerve 
Dr. Leo A 
that 


Satz: | should like to 


variations im the 


pomt out 


course of the facial nerve 


in dangerous locations are usually mentioned as 


heing present in the area where it makes its curve 


Danger ol injury to the facial nerve ts vreatest 
it this location because the nerve come so close 
to the structures of the posteromferior tympanal 


walls even in a normal facial course, and that muel 


more when the facial nerve varies in its course 


The tympame sinus and the eminentia pyrami 


lightly 
inferiorly and anteriorly, respectively, to the curved 


Many Sur 


nus area 


dalis within the tympanic cavity he only 


section of the descending facial nerve 


gveons, when cleaning the tympani 
disease, have a tendency to go deep into the sinu 
pyramidal Injury 


this 


and underneath the eminence 


to the facial nerve at point may occur, espe 


cially if sharp instruments are used and a little bit 


lorce 


too much 
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excellent) ana 


kor this reason, | feel that this 


tomical study of variations im the descending por 


tion of the facil nerve has contributed vreatly 


to our surgical knowledge 

Drs. Bue kingham and Kodros ce serve, theretore 
t great deal of credit for their tine work 

Dk A. BUCKINGHAM): ‘Thank you ver 
much, Drs. Satz and Shapire 

| looked, and Dr. Kodros looked through the 


literature, and we could not tind any description of 


the descent of the nerve. | am sure if we vo back 


far enough we wall tind at all has been done, but 


we have not found anything as vet 


The Larynx and Voice: The Function of the 
Normal Larynx (Motion Picture): [x 
VoN and Dr Moorr (by 


invitation ) 


LEDEN, 


Ihe first in a series of educational 


“The Voice,” 


sents a brief review of the pertinent anatomy and 


Motion pi 


tures on Larynx and this film pre 


t clear and detailed picture ot normal laryngeal 
physiology im voice production 

The exact synchronization of action and sound 
vives an impression of realism and decisively re 


solves the controversial relation of the length of 


the vocal cords versus their ma in the deter 


mination of piteh 


Phe importance of ultra high-speed photoyraphy 
J J 


in the study of laryngeal function is demonstrated 
by a series of common sounds photographed at the 
rate of 5000) frames, or pietures, a econd Lhe 
use of color film at such speeds represents a new 


development in laryngeal photography 
Newer 


presented in this 


on normal laryngeal physi 
film 
ot abduction, arytenoid motion, and asynchrony of 
Similarly, the 
double 


phonation emphasize the 


observation 


ology include a new concept 


vibration slow-motion 


the thick 


picture ot 


lip ol the vocal cord durimny 


importance ot the 


mucous membranes, and contribute to a practical 
theory of voice production 
diversity of larvngeal ad 


nd by a coup 


and 
illustrated by 


The complexity 


justmenuts are 


j 
| 
— de qlott 
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Discussion 


Ho ANpREWS Jk: The opportunity 
of seeiny this film is a thrilling one because it pre 
sents the dynamic picture of the vocal cords as 
seen with the routine use of the laryngeal strobo 
cope. This excellent film emphasizes the clinical 
value of stroboscopy in laryngology. The observa 
tion of the phonatory movements supplies a meass 
of more precise laryngeal examination and evalua 
tion of functional impairment 

| believe Drs. Von Leden and Moore and thes 
yroup are to be complimented on their very ex 
cellent and ver valuable work All of us, I am 
sure, are yom to learn a great deal trom the 
present film and from the subsequent ones whic! 
will be helpful in our everyday practice 

De Paur H. Hotmncer: First, | wish to con 
ment on the film shown by Dr. Von Leden. Cer 
tainly this is an excellent film with beautiful 
photography and material so very well presented 
that at leaves hardly any room tor comment \ 
discussion of the material presented in the filn 
would take a separate evening. Krom the strictly 
pliysiological «ot View, | think it ln 
well to review the arvtenoid action which was 
suggested by an analysis of the film. | do want 
lo compliment Dr Von Leden on a most excellent 
presentation 
Decannulating the Tracheotomized Patient with 

Poliomyelitis. 

In veneral, there are only two principal pliysio 
lovic considerations when decannulation of a case 


of bulbar pollomyeliti contemplated the ability 


to swallow effectively, and the presence of a “good 
enough” cough which, along with ciliary activity 
can keep the lower respiratory tract clean. The 


first consideration as usually not ditheult of de 
termination In an etfort to make it easier to as 
‘ the quality of the cough, | shall review the 
dynamics of a normal cough with the idea that one 
or more of these factors can be used as a criterion 
of the effectiveness of a patient's cough 


Particular attention paid to the function o 


the diaphragm in coughing. It is pomted out that 
the diaphragm is an antagonist of the anterior 
abdominal muscles which together provide the 
rigid floor of the thorax which is necessary tort 
effective coughing. Loss of the abdominal muscle 
is the most important tactor accounting tor the 
pitifully poor coughs evident in patients recoveris 
from poliomyelitis 

The following experiences are associated with 
70 cases of poliomyelitis subjected to tracheotomy 
between 1950 and 1954 at the Evanston Hospital 
in Evanston, [ll Vital capacity studies were re 
lated to predicted normal values. Among these 
are three patients in whom secondary tracheotomies 


were necessary following infection in the lower 
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respiratory tract when it became evident that the 
cough was unable to keep the lower respirator) 
tract clean. It was concluded from these studies 
that the tracheotomy tube had been removed too 

Of the various factors which go to make up a 
normal cough, | found only two which held 
promise as a measure of the quality of the coug! 
The first of these is the vital capacity which has 
the disadvantage of being a static volume, whereas 
the act of coughing is a dynamic event. | conclude 
that decannulation should not be performed until 
the vital capacity has reached 30% to 40% ot 
predicted normal, The second measure of a coug! 
is the maximum expiratory pressure. Too little 1 
known about this at present, but it may prove ot 


value as additional information is obtained 


Discussion 


De. A. SAXTON JR. Cby invitation) 
certainly has heen a pleasure to be here this even 
img, not as an otolaryngologist, but rather a 
respiratory physiologist 

In the treatment of poliomyelitis patients waitl 
respiratory paralysis during the past three any 
one-half years at the Respiratory Center ot the 
University of Illinois, it has been our objective t 
vet rid of the tube as soon as we felt it was teas 
ible. Only patients with respiratory paralysis are 
admitted, about half of whom had tracheoton 
tubes in place at the time of admission. We lave 
used much the same criteria as Dr. Ballenger 
Perhaps we are somewhat more inclined to get rid 
of the tube than Dr. Ballenger. This has been 


trend in the care of poliomyelitis patients sinee 


Qur criteria are as follows: 1. We have no 
removed any tube until the patient is t 
swallow. 2. We do not remove the tube until we 
think that the tracheal secretions are manageable 
By this we mean that the patient did not require 
suctioning more than once or twice a day. At thi 
stave we often tape the tracheotomy tube closed 
and do not have to remove the tape to suction the 
patient more than once or twice a day. 3. We de 
not require any ability of the patient to coug! 
spontaneously. All we require is that he be able 
to imitate a vacuum cleaner in reverse, as a blower, 
to inflate the lungs and cough during exhalation 
rhis is not a very powerful cough because it de 
pends chiefly on the elastic recoil of the lungs 
However, it can be quite effective over a period 
of 10 to 20 minutes in Trendelenburg’s position 
We prefer this, as do the patients, to Barach’s 
cough machine which forcefully inflates and es 
sufflates the lungs 

It is probably proper to say that we remove 


tracheotomy tubes as a calculated risk, usually im 
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three, four, or five months after the acute onset 


of the poliomyelitis. We now have 55 patients we 


have sent home, and none has ever been discharged 


with an open tracheostomy, although the vital 
capacity 1s very often 200 to 300 cc., and occasion 
ally zero. We have had to reopen only one 
tracheostomy when a patient was readmitted be 


cause Of an acute respiratory infection. However, 


we have had to reopen three while the patients 
were still in the hospital because of late complica 
tions three or more months after removal of the 
tube. Therefore, | think we would be. inclined 


to continue with this somewhat more radical policy 


ot removal of the tube 


Before concluding my comments, | would. like 
to introduce to you this type of plastic tracheal 
plug. We use these as an intermediate device. 
between the time of pulling the tube out and let 
ting the patient go home. After we have been 
able to tape the tracheotomy tube for a week or 
two, we will replace the taped silver tube with a 
solid plastic plug like this. There are different 
types of plugs being used. This one is shaped 
like a tracheotomy tube and projects into the air 
way. The flange at one end prevents the whole 


thing from slipping inside. There is a hole through 


one end outside the flange for a cham or string 
to go through and be tied around the neck. This 
one 1s made in California. Then there is another 


type made in Seattle which is a collar button ype 


an outer cannula and an inner plug. It is shorter 
and, therefore, does not obstruct the air flow We 
have not had as good luck with this lyn because 
it as somewhat painful to get this flange insice 


the trachea 


I must admit that at present we are facing the 


problem of a boy who has had four trac heotomies 


His case is probably worth discussing because. it 


lustrates some of the difficulties of decannulation 
His first tracheotomy was performed within a few 


days of entering the hospital with acute polo and 


bulbar involvement. His physician at that time felt 
that the tube should not be left in too long, so 
they removed it 10 days after its insertion. It is 


not very often that a patient will be able to 


secretions that early, and he, | 
the 


swallow and clear 


think, 1s representative oft Kroup of patients 


then had his 


emergency 


who are decannulated too early He 


second tracheotomy as an procedure 


four days later because of respiratory obstruction 
He was transferred to our hospital with the 
tracheotomy tube in place two months later. We 
applhed our criteria, and after a few months felt 


We took the cal 


alter 


he was ready for decannulation 


culated risk at about six months omset, got 


the tube out, and sent him home. He acquired a 


respiratory tract infection and was readmitted to 


the hospital. Another tracheotomy was performed 


to suck out the tracheobronchial secretions. After 


his infection cleared, he was decannulated and dis 


charged again. Recently, after being home for 


three to four months, he got another cold, returned 


to the hospital, and a fourth tracheotomy was done 


I must say we feel somewhat discouraged in this 
case about the advisability of decannulation. How 
ever, as | said earlier, he is the only patient with 
whom we have had so much trouble. We now are 


planning to send him home with a plastic tracheo 
tomy plug in the tracheostoma to keep if open im 


cold In the 


will 


case he gets another meantime, the 


omew hat 
\W hen we 


like this 


portal of entry tor mtection 


closed and give him some protection 


do send patients home with a plug 


think it is important to keep in mind the importance 
After a hed 


power 


of suction apparatus patient here 


in Chicago last year because of a tarhure 


preventing use of an electri pump, we tow supply 


a manual suction apparatus omewlhat 
less etlective, but at least you can keep 
the airway clear enough to prevent Uilocationt 
One tinal note about the usefulne of tracheo 
tomy In our experience, the couvh on whine ot 


Barach has not been particularly helpful in raising 


secretions and OpeTunige atelectati portion ot the 


lungs. | think perhaps we have procrastinated too 
long sometimes before doing the tracheostoms 
hoping the cough machine would suftice. However 
deep tracheal suction has proved much more ef 
fective in clearing the tracheobronchial tree oj 
secretions and reex panding collapse | 
Vherefore, will close my remarl h prising 
the effectiveness of tracheotom theoueh ring 
the removal of the tube whenever possible 

Dr. Paut H. Houmncer: In regard to the prob 
lem oft removal of the tracheoton tile | ist 
admit Dr. Saxton and | have discussed thi inl 
argued about it on a number of occasion wil 
particularly interested Dy Ballerige remark 
that, when the vital capacit ol SO0% 4 reached 
decannulation can be considered. To use a me 
chanical value as an index of the time for deear 


nulation [ think would be an error: bit to reacl 


that point and then consider decannulatios think 
problem 


might be an answer to thi 


But what concerns us is why there i wh a 
rush to decannulate these patients. We are more 
concerned about decannulation too ear hie 
pediatricians, and perhaps Dr. Saxton, too, are 
more anxious to get the out than we wustualls 
are. We think that the tube serve 1 real Purpose 
not only in facilitating aspiration of the bronchi 
at the moment, but also as a safety valve for the 
patient whose clinical histor indicate he «do 
have repeated respiratory infections and has to 
have help at intervals for aspiration of exces ive 
mucus, We see these patients after decannulation 


and are asked to pertorm broncheo con when the 


get into trouble. Frequently we have to retracheo 
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the It means rehospitalization for 


bronchoscopic aspiration when simple tracheotomy 


patient 
aspiration at home would have sufficed. Probably of 
greater wnportance is the damage caused by chron 
failure drainage 


ot — bronchopulmonary 


damage does not take place in a moment or in a 
day or in a week, but takes place by repeated in 
sults, repeated infections, repeated inability of the 
What the patient 


SseTIOUs problem 


patient to get rid of secretions 


eventually the very 
ot 


piratory 


develops 1s 
He 


we 


bronchiectasis will vet over the acute res 


infection: know he will weather 
if he 
help from the suction machine and the tracheotomy, 


1 think he the 


plications 


through it, but could rely on a little bit of 


would avoid some of lung com 


1 will agree that first and foremost the patient 
should An 


ordimary as 


have a well-fitting tracheotomy tube 


tracheotomy done without any regard 


to whether the tube fits properly result im 


the trachea \ 


may 


yreat irritation to poorly fitting 


tube will increase mucus and cause much discom 


fort as well. A properly fitting tube is one which 


is checked with x-ray; it is of the proper length, 


and does not dig into the posterior or anterior walls 


of With such 
well 


the trachea a tube, the patient gets 


along reasonably whether it is a plastic tube 


something like the button Dr. Saxton showed 


or 
us. Tf it is short and has the proper curve, whether 
it is made of silver does not make any difference ; 
fit 


aspiration 


It can be plugged when 
When 


necessary, the tube can be opened to permit 


it must be a correct 


not needed for or respiration 


as 
piration without taking the patient to the hospital 
for bronchoscopy, Krom our standpoint, we always 
say to the pediatrician who wants to get rid of 
the tracheotomy tube early, “Let's wait and see 
how he weathers his respiratory infection.” 

| wish to go back to Dr. Ballenger’s statement, 
that 


the tube to be later, rather 


removal ot 


and say we consider the time of 
than earlier, than 
Saxton would 

Ie. THOMAS ¢ 
poliomyelitis is to vet the patient to live a more or 
life 
the respirator, and | would agree with Dr 


that that 


GALLOWAY: The problem in 


without 
Saxton 


less normal without. a tracheotomy, 


want to reach ideal as much as we 


we 
can 

In patient wets 
the the third, 
fourth week is the patient who is much more likely 
to We 


respirator 


my experience, the who rid of 


tracheotomy tube in second, or 


rehabilitation must 


the 


complete re 
that the 


tracheotomy tube in place has surrendered control 


attain 


member patient im with a 
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of his breathing through the Hering-Breuer re 
flex; he has surrendered glottic control; he has 
surrendered more than that—the will to cough, to 
The patient has to learn 
think Dr 


of work 


breathe, and to swallow 
Jallenget 
the 


again to do these things. | 
beautiful from 
theoretical point of view, but | think it much more 
As 


his 


has done a piece 
important to consider the patient practically 
Dr the 


secretions, 


Saxton said, if can swallow 
if his 
think you would perhaps do better not to depend 


patient 


secretions are manageable, | 


too much on the theoretical point of view. Kron 
my point of view, 1f the patient can swallow, 11 
of tidal 


the tube 


measure a reasonable movement 
if the 


removed 


you can 


air, and is comfortable, 


should 


if you leave the tube in too long 


patient 


be So many things can happen 
ne gets crust 
ing and secondary infections, and the patient loses 
tract 

He cannot avoid 
is excessive drying of the 


think the 


removal the 


control of his own respiratory The patient 
must live within his own powers 
there 

the 


rather 


infections, and 


secretions from tracheotomy | 


early ot 


the 


patient) who has 


tracheotomy has by far hest chance of 


life 
Unfortunately, 


normal 
most 


Dr of his 


material rather late, and | think he has done a fine 


Saxton gets 
job with the cases he has handled 

Dr. H. ANprews Jk.: The 
sufflation (inspiratory, positive pressure and high 


Barach ex 


velocity, expiratory, negative pressure) has proved 
It 
sential, however, that the apparatus be in perfect 
this 
valve mechanism 
or 


of therapeutic value in our experience IS es 
required recon 
Its pa 

complicating 


working condition, and has 


struction of the use in 


tients with retention secretion 


respiratory infections has been effective and may 
obviate repetitive tracheotomy 

Dr 
surrender of the polio patient when placed in a 


ot 


Galloway's comment on the psychological 


respirator is pertinent. Consideration assisted 

respiration, rather than controlled respiration, may 

be beneficial 
Dr loun 


who 


those 


BALLENGER: | wish to thank 


discussed the paper, particularly 
Saxton 


My 


we did have three cases who had to 


wish to that 


he 


last word ts that I merely sity 
retracheoto 
were able 
should take 


as it can be done safely, but 


we 


that 


mized; and one died before to per 


form the operation. | agree we 
the tube out as soon 
you will have patients who will need retracheotomy 
to prevent death if the patient 1s decannulized too 


Soon 


: 
| = 
i 
738 


SOCIETY 


TRANSACTIONS 


Monthly Meeting, Feb. 4, 1957 


Ossification of the Labyrinth in a Case of 


Glomus Jugulare Tumor. Dk. ‘IH. Basi 
During the past eight years many cases of 
glomus jugulare timor have been recorded, but 


none in which there was also observed labyrinthitis 
This latter condition was first descnbed 
1887 in a 


ossificans 


by Politzer in 13-year-old boy who, at 


the age of 2% vears, was severely ill with con 
vulsions. Numerous similar cases were reported 
by others around the: turn of the century and 


always with the history of severe infections of the 
cerebrospinal-meningeal type during the early years 
of life. In a case reported here, such ossification 


did 


suddenly 


apparently not occur until late in life The 


died 


60 years, two days after 


patient Juls 7, 1955, at the ave of 


a second mastoidectomys 


The main entries on the patient’s medical record 


tonsillectomy in 1929, uterine fibroids with 


1930, 
latter date 


show 


hysterectomy in and stilbestrol medication 


since the 
m 1932 


Her ears became stopped up 


Hearing loss and pounding tinnitus in left 


ear vradually imereased between 1937 and 1945 
In 1947 a husky voice was noted. Her tongue 
hecame thicker; there was difficulty in swallowing, 
and a serous discharge from the left ear Phe 
patient vee red to the left in walking \ polyp 
was removed from the lett ear in 1949 She 
entered Wisconsin General Hospital for the first 


time im February, 1948, and was transferred to the 
Otolar 


the 


Department in May, 1948, where 


ngology 


initial impression was middle-ear disease with 


polyp. X-ray showed active infection in the left 
mastoid. Basal skull films were negative. A very 
vascular polyp was removed from the left ear 
Rachoactive phosphorus (Ps) was given with a 
resulting decrease im size ot the mass for a short 
time, but there was no change in the mastond 
Radical mastoidectomy was done June 15, 1949, 
and as much of the friable vascular tumor mass 
removed as Was possible It had invaded the floor 
of the middle ear from the jugular bulb region 
The condition remamed quiescent until December, 
1954, when a large swelling appeared on the left 
side of the neck tovether with reappearance Ot 


the tumor of the lett middle ear. There was neuro 


logical evidence of involvement of 5th to 12th 


cramal nerves. On lan. 3, 1955, a neck dissection 
was done with partial removal of a tumor mass 
involving the left jugular vem. The diagnos 
was glomus jugular tumor. X-ray therapy consist 
ing of 3000 r was given im 12 treatments. The 
tumor an the left ear continued to enlarge, and 


marked \ 


second and final mastoid exploratory operation was 


vestibular involvement became more 
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performed July 5, 1955, and the patient died two 
days later 
At autopsy the left petrous bone was removed, 


Phe had 


even bone 


tumor 
the 


prepared, and sectioned in series 
cells 
marrow of the petrous apex 
that all 


invaded all) petrous air and 


The interesting tact, 


however, was portals of entry to the 


labyrinth, viz. secondary tympanic membrane, 


aquaeductus chochleae, aquaeductus vestibuli, and 


internal acoustic meatus, were resistant to the 


tumor, and no tumor tissue was found anywhere 


m the labyrinth, Instead, the entire labymnth was 


filled with new bone with the exception of a small 


pare of the vestibule. This labyrinthine ossifieation 


apparently developed independently from the 


glomus tumor 
lhe 


stapes Wa dislocated 


The cause of this ossifeation is not known 


did 
along Its 


sections show that the 


anterior margin, probably owing to 


nuddle-ear tumor removal 


\ dense, 


tissue filled the gap between the oval window and 


packing following the 


well-developed but) vascular connective 


the displaced part of the stay It is possible that 


an infection could have entered the labyrinth via 


this ruptured annular ligament and that this mite 


tion may have initiated the ossification The only 


objection to this etiology is the fact that the new 


bone which fills the labyrinth did not invade the 
area where the stapes ligament wa ruptured 
Thus, the ongin of the ossification remams un 
known. In the future it will be of interest it aby 
rinthitis ossificans will be noted in cases of otitt 
media followimge dislocation ot the moat 
tempted stapes mobilization 
Discussion 
De. Joun R. Linpsay: When hed to 


two thoughts which occurred 
hould 


labyrinth 


discu this ca £, the 


to me were whether | omething about 


ossification of the which is, | think, Dr 


Bast’s main interest in this case, or whether | 
should) discuss the clinical aspects of  glomu 
tumors 

This case which Dr. Bast ha presented remind 
me of a case we treated before the da 4 pem 
cillin which had a similar, long history of previo 
operations, a facial paralysis of several years dura 


tion, and a dead ear. We thought we were dealing 


only with a suppurative problem, but on operation 


we found we were dealing not only with wranula 
tion but with tumor tissue. The patient died from 
meningitis. ‘Phe histological study of the ear 


rinthitis ossifican 


showed not only lab 
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found in Dr. Bast’s case, but also a subluxation of 


the stapes, and I feel that it is likely that the same 


thing occurred at the previous operation in| Dr 


Bast’s case In controlling the severe bleeding 


with packing, the stapes may easily be subluxated 


fhe labyrinthitis was the result of infection of 
the labyrinth rather than tumor 
We | 


the temporal bone, where the tumor literally sur 


examined several cases of tumor of 


rounded the capsule, but it is surprising how re 


sistant the endosteum is to invasion by the tumor 
It seems that this dense, almost avascular bone, can 
is able to 


he extensively eroded before the tumor 


invade the labyrinth, Then, again, we have only 


a few ises. where the labyrinthitis ossificans 
resulted trom invasion by infection in the petrous 
Many of 
cans reported in the literature were due to meningo 
had 
had 


ossification 


pyramid the cases of labyrinthitis ossifi 
which the 


dead 


Opinion 


omenmpits trom patient 


labyrinth 
that 


recovered but im which a 


developed | am of the 
of the labyrinth in this case came about as a result 


of tympanogenic labyrinthitis 


\ question of primary concern to us is the treat 


ment of glomus tumors. | have one case under 


observation at present whose symptoms began 15 
years This patient developed “a paralysis and 
atrophy of one side of the longue, paresis of the 


and also 


nerve, paresis of one side of the pharynx, 


i dead ear, The sixth and seventh nerves 


are also affected, This patient is a cripple because 
she cannot swallow properly and has poor articula 
There are extensive changes shown on x-ray 
In 1954 she 


saw her 


fiom 


was treated by radiation therapy. | 


recently, and she looked better than she 


did three years ag However, she is still a cripple 


This case illustrates the slow rate of progression 


of these tumors 


On the other hand, in two of four cases | 


operated on (three within the last few months) 


if owas possible to save even the ear drum and 


ossicular chain by removing the bone of the 
ind inferior canal walls, and then lifting 


| he had 


drum, and after re 


the ear drum out of its sulcus tumor 


not become fixed to the ear 


moval the drum was replaced. These were cases 


where the tumor apparently arose from the 


(Jacobson’s nerve), whereas in other 


bulb In 


cases surgery certainly seems to be the treatment of 


promontory 


cases it may arise from. the such early 


One of these early cases was treated by 


hon 


x-ray before surgery but showed no change in 


appearance and no relief of tinnitus, so | removed 


the tumor. | operated on another case about three 


years ago with complete facial paralysis and 


symptoms of about four vears’ duration. The slides 
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of Dr. Bast reminded me of that case because ever 


mastoid cell bled furiously at operation, so | an 


now sure there was tumor all through those mas 
toid cells. [| saw that case a year later, and there 
was a nice result. The cavity was healed, and facial 


function had partially returned. | have not seer 
the patient for a year and after seeing these slides 
1 doubt that 


proved 


he is cured, but he was greatly in 


My opinion is that when the ear is functioning 


and destruction is not so extensive as to preclude 


removal with reasonable safety, these cases should 
be treated by 
Dr. Williams 


few 


surgery 
Otological 


good 


gave a paper at the 


society a years ago reporting very 


results from x-ray therapy in this type of tumor 
My own opinion is that we ought to use x-ray 
in advanced cases where operation is not feasible 
In the less advanced cases, particularly those whicl 
arise from the promontory or in the middle ear 
surgery is the treatment of choice. Granted w 
may not be sure of a cure, but if there should be a 
recurrence, it is likely to be recognizable and can 


be more easily dealt witl 


Principles of the Use of Steroids in Oto- 


laryngology. Dk. Levine (by invita 

tion) 

The program listing is somewhat erroneous im 
stating that | would speak of the use of the steroids 
think it 
to say that | will talk on the principles of the use 


in otolaryngology would be more correct 


of the steroids, and leave out otolaryngology, Sines 
| know practically nothing of the field except that 


am acquainted with some practitioners that 


specialty 


The word “steroids” in this context reters only 


substances out of the very large group 


The 


atom at 


to a tew 


designated as steroids steroids referred to 


all have an oxygen carbon" and at 


carbon", and they are designated as the 11-17 


oxysteroids. Those aré the substances that are in 
use for the alleviation of symptoms and signs in 
the various branches of medicine 


steroids 


adrenal cortex secretes three types ol 


One is the type similar to desoxyeorti 


costerone, the main action of which 1s to retam 


water and salt when the steroid is given to. the 


organism in vivo. This group of steroids is of no 


particular value or interest in the field we are 
exploring tonight 

The second group are the androgens secreted by 
the adrenal of both sexes. These androgenic sub 
stances also do not have many of the properties 
of the steroids we are interested in 
The adrenal cortex in addition secretes substances 


of the third type, which are the 11-17 oxysteroids 


A, 
as 
. 
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rhere ts absolutely no relation between the fun 
tion of the adrenal cortex as an endocrine gland 
The 


of these steroids is purely pharmacoloui al, and the 


ind the use of the steroids in medicine use 


analogy which comes to mind right now is the use 


of insulin shock therapy in schizophrenia. Insulin 


shock therapy is not given because of an insulin 


deficiency. None of the disorders commonly treated 


with steroids, except tor the diseases of the adrenal 


itself, have any relation to the function of the 


adrenal cortex. There is really no logical scientific 


basis for the widespread use of the steroids in 


medicine. If an endocrinologist had been asked in 
\pril, 1949, whether, on the basis of his knowledge 
t the the 
11-17 


it any 


function and physiological effects of 


sterotds, le could deduce their eventual use 


nonadrenal disease, he would never have 


predicted their use as anti-inflammatory and anti 


lergie agents 


We do have 
edge that ha 


however, a certain body of knowl 
been gathered since May, 1949, as a 
result of the empirical alleviation of the symptoms 
of rheumatotd arthritis, which now gives us a back 
ground and a set of guiding principles as to the 


W have 


unt of knowledge about the 


use of steroids in disease also gathered 


t certain an structure 
of these compounds in relation to their therapeutic 
effects Modifi 


and hydrox rtisone have 


itions from the original cortisone 


appeared and been found 
helpful 


Soon ; r the discovery of Hench and his asso 


clates, the use of these compounds was extended 


to disorders which resembled rheumatoid arthritis 


or rheumat fever, the collagen diseases. From 


this vantage point the use spread to the allergic 


disorders <permmental observations ce monstrated 


that a common feature of the action of cortisone 


was its anti-inflammatory effect. It suppressed 


granulation tissue proliferation in a 


This 


e inflamed site, since one can inject a 


variety ot 


induced inflammations action 1s exerted 
+] 


locally in 
small 


the same are 


amount of cortisone with the irritant into 


ind inhibition of inflammation will 
oceur, In general, one only has to use a very small 
amount Of the substance when it is injected directly 
mto the injured area without affecting the animal 


Parallel 


tions were the observations in the human 


as a whole with these animal investiga 


Surtace 
inflammations such as conjunctivitis could be 
treated locally 


It is 


so could single rheumatoid joints 


apparent that the effect of cortisone is ex 


in the area of inflammatory reaction 
the 


erted direct! 
Whatever the 
reaction proceeds in 


the 


inflammatory stimulus, normal 


a spherical manner from. the 


site of rritation 


lf cortisone 1s also present, 
This 


Many 


react to the 
1951 


the cells cannot 


irritant 


1952 by 


Was 


demonstrated in and experi 


ments, of which the following is an example. It is 


known that one can produce experimental nephriti 


by injecting antibodies in 
The 


in the basement membrane of the glomerulus and 
to the 


an especially pr epared 


animal antigen-antibody combination occurs 


serves as an inflammatory stimulus tissue 


round it. If the animal is pretreated with corti 


sone, the course of the disease is altered. There 


is no evidence in the urine, no evidence in the 
behavior of the animal, and no evidence on patho 
section ot the 
When 


interrupted, the glomerulonephritis develops as it 
this time. As 


log development ot glomeru 


lonephritis cortisone administration is 


the antibody were given at 


the protective effeet is removed, the inflammation 
occurs 

In rheumatoid arthritis, when steroid medication 
1s stopped, flare up of the rheumatoid proce May 


occur, The steroids are in no 


The 


does not seem to depend on the nature of the in 


sense curative 


steroids are anti-inflammatory: their effect 


flammatory they act locally they do not 


agent; 


represent anti-etiologic therapy ; they relieve 


simpl 


symptoms and signs associated with a 


simple or 
complex allergic or inflammatory reaction 

rhe 
antiinflammatory. These 
Phey 


activities of these 


other than 
illed 


yverated 


steroids have, of course, action 


wrong! heen « 


side-etfects really 


hormonal Proten 


breakdown is hastened which, on tanding 


administration, may lead to dangerous « teoporost 


with fractures, especially of the vertebral columy 


The formation of sugar from protem is mereased 


ye 


and this may predispose, in about ttl ‘ 


to hyperglycemia. Sodium and water are retained 


and there is an increase in the excretion of 


pota 


suum, Thereby hypertension and edema may he 


skin thains ind a red tribution 


Phas as the 


produced Phe 


the fat occurs induced Cushing VI 


formerly only in adrenal | 


‘| he 


one ats 


drome 


rplasi 


or tumor effects are imevitable vhenever 


cortisone of cousins has to be used 


large dosage lor periods tine as 


severe cases of lupus, pemphigus, periarteritis, and 


im some cases ol very se vere inflammator rheumis 


tism. Below certain dosage levels these compli 
below 50 me ot 
Another 

special interest to 


the 


tions need not occur, Cusually 


cortisone or its equivalent) com 


plication is of urgeons Wher 


ever any of active steroids are administered 


materials im the | 


patients adrenal 


they raise the level of these 


Vhis 


secretion by the 


serves to depre S corticotropin 


pituitary, The 


begin to diminish in size, and may become : trophic 


Fortunately, in the overwhelming 


majporit 


stances, the process is reversible a OO 


administration of these drugs i topped. Hay 


when a patient has been under the influence of} 


outside cortisone tor too lony one should not re 


move medication abruptly, because the itrophi 


tate of the adrenals lead to an 


Z 
4 
= 


crisis. When an additional strain is imposed on the 
patient, he may die in peripheral vascular collapse 
of the adrenal variety. One can overcome this by 
withdrawing the drug very gradually. This gives 
own activity 


to 


the pituitary a chance to increase it 


and, in turn, bring the adrenals back normal 
There 
preted to mean that in some instances such adrenal 
I have not had that 


have been publications which can be inter 


depressions are not reversible 
experience 


One the ways to obviate the above difficulty 


is to give the cortical hormone by mouth every day 


ol 


(every week every two 


ACTH 


It is possible sometimes 


and then periodically or 


or three weeks) to inject There is another 
way of obviating difficulty 
to inflammatory or allergic processes 
In 


in otolaryngology, and certain other 


the 


fo Access 


without having to give parenteral medication 


der matology 


the 


helds, local appli ation ot potent corti al 


hormones is bemp utilized, which has an excellent 


rational basis 


Now 


( ortisone 


something about the substances themselves 


hydrocortisone the first com 


125 for hydrocortisone or about 


and were 


pounds used ratio of activity, if cortisone is 


100%, is 


per 


25% more 
these, hydrocortisone is) a 


potent nip 


normal hormone of the adrenal cortex. Prednisone 
Meticorten ) and prednisolone ( Meticortelone ) are 
the 


Mo advantage ; 


five tune standard, 
Phat 
all 


mulligram 


from tour to as potent as 


per milligram hy atself has 


whether something is more 


The 


but there is one advantage 


it doesn’t matter at 


potent per number of complica 


hions is about the 
of Meticorten and Meticortelone, and that is that 


retention of sodium and water is much less in 


or 
that 


therapeutic doses than is) with cortisone 


hydrocortisone, There is a climieal suspicion 


Hleeding peptic uleers are commoner with predni 
sone and predmisolone than with the original corti 
one and hydrocortisone 

While the steroids prevent inflammatory reaction 
and pain, they at the same time prevent the forma 
hon of the barrier around the inflammatory focus 
Therefore, viral and bacterial spread may occur 
In the of the 


antiliotics have to be used simultaneously 


presence of any locus infection 


with the 


steroids. This same type of situation is probably 


the cause of the bleeding peptic ulcer Pepti ulcer 


is an inflammatory midus and has a barrier, but 


when steroids are given, two things happen. First, 


the acid-secreting activity of the stomach is en 


hanced, and, second, the healing process will be 


inhibited 


The life 


steroids have been im some instances 


saving ; in many more instances they have prevented 


However, they have also pro 
had 


useful af 


pain and disability 


duced complications which we not foreseen 


The 


cortical substances are intelligently 
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handled, but they should not be dispensed as if the 
were harmless analgesics 


Discussion 


Dr. Francis L. Leperer: | am grateful for the 


opportunity of listening to this splendid presenta 
that Dr has 
because he has 


to the 


tion on steroids. | am sure Levine 


not made many friends tonight 
failed to tell you that this is the 
many ills that befall our otolaryngological 
We 
on the empirical bases referred to, there has beer 
apt 
the 


“cure-all” 
mankind 


are aware that since observations were mace 


a good deal of abuse of their lication. | 


the 


Sup 


be on abuse of the 


ach tn 


pose next paper may 


steroids im otolaryngology | ne we do not 


know what to do next, and when aspirin or anti 
lnotics have not come to the rescue of the patient 
The detail 


we steroids salesman our best 


het 


Today we are residing in a veneration that, whet 


we do not know something, we give cortisone. In 
desperation we have been using these preparations 
We | 
overwhelmed and delighted to find that polyps 
the would 


disappear with this therapy 


in the treatment of nasal polyps ave been 


pre 
senting themselves in anterior nares 
The patient, of course, 
was so greatful he wanted to keep on taking these 
agents particularly when, if they were discontinued. 
glad to be enlightened 


the polyps recurred. I am 


about the use of the steroids and the terrible *“*sice 
effects” ln 


We have in the past been faced with disagreeable 


which now must called complications 


complications, particularly infections, because there 
was no resistance on the part of the body structure 
Fonight we see just why this has oecurred 

Now, surely, after listening to this comprehen 


pre 


sive presentation, we will hesitate before we 


scribe this type of remedial agent 
the 
Levine mentioned that 


that early 


the 


interested fact 
Dr 
had something to. do with the way 


We 
this 


| was in 


remarks, emotions 
these agents 


acted formerly heard of patients who were 


arthritis, for 
euphor as to 


to ask 


viven remedy for rheumatoid 


example, who would become 


practically be climbing the ceiling. | want 
Dr 


reckoned with as a complication, or whether this 


Levine about this, whether this is still to be 


has heen overcome 


I wish to express my pleasure at the opportunity 
Dr 
to this wonderful presentation 


ot not only meeting Levine, but in listening 


Dk. Mozer (by invitation) Dr. Levine, 
| wish to ask what you feel are the prospects for 
the topical application of the cortisone substances 
Is there absorption after prolonged use 

Dr. RacHMtrt 


pends on the 


It 
Fludro 


LEVINE (by invitation) de 


amount and type you use 


cortisone is a very potent agent. It is practically 
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SOCILTY TRANSACTIONS 


mmpossible to give it parenterally since it is 
powertul sodium retainer. Topically is) quite 
usetul. One of the advantages of Fludrocortisone 
is that one can gauge the amount absorbed and 
keep it under the amount which will produce any 


Usually cortisone, by whatever 
the 


systemic symptoms 


s absorbed. One interesting 


route, things 
that it 12 
24 hours, so that there is no cumulative effect 


ol 


1s is usually metabolized or excreted in 


lo 


One might of hydrocortisone, and 


this 


give my 


Suppose were all retained for a day and not 


excreted or metabolized but distributed throughout 


the total body water In an adult the total body 
water is about 50 liters, so the concentration would 
he 100 me. in 50 liters, or 100 in 50,000 mil, or 02 
mg. per 100 cc. Tf one puts on topically 05 mg. on 
the particular area, vou are getting probably 10 
times the amount you actually need. That is whi 
tis better if you can get a little bit where you 
want it. In a systemic disease there is the difference 
that one cannot apply a little bit over the lesions 
ot lupus, for imstanec 

Dr. Lederer mentioned the complication of psy 
chosis from therapy with steroids. This is not 
as threatening or the damaye as great as we used 
to think it would be, during the first six months of 


occurs with much less fre 


1949) oF 1950 


It 


than T would have expected 


On the other 


hand, peptic uleer became apparent about 1950, and 


hemorrhage from this is now a more frequent 
comple ation 

Dk. Gan Sovek (by invitation): What would 
he the care in cases on whom you are going to do 
tonsillectoniie they have been on cortisone 


therapy for more than two weeks and are on 


present 


Dk. Levine: Do you mean the patient is vetting 


cortisone at the time of surpery 

Dr. Sover: Yes. | wondered what one would 
doom that case 

Dr. Levine: Tf the patient is getting cortison 
continue at. The normal adrenal puts out in 24 
hours somewhere between 12 and 24 my. of corti 
All one needs, the complete absence of 
adrenal function, is such an amount. Under stre 


the normal adrenal secretes five times this amount 


It 


tween 60 and 120 my. of cortisone or the equivalent 


anyone, therefore, is receiving something 


bor 


ome systemic disorder and is being operated 
Vhi 


as the normal adrenal will In 


on, there is no need for additional cortisone 


as much 


person has 


able 


to put out under the most stressful conditions 


If, however, the patient has had cortisone whicl 
has heen discontinued and two weeks later has to 
undergo operation, then one should 100 nip 
of cortisone or the equivalent daily for several 
days, and then decrease it slowly 


Dk. Leperrr: What about the factor « 


and mfection under those same circumstances 


De Levint Infection is) always hazare 
Whenever you fear infection, vou have to wse 
some of the broad-spectrum antibiotics. ve 


have a tuberculous patient, particularly, there ar 
the more specific antibiotic Sometimes cortisor 
is used im infections. For example, tuberculos 
meningitis whieh: there are many tibrous ae 
hesions, thre antibiotics may not be able te wet 
them too effectively, and cortisone will inhibit: th 
formation of fibrous adhesions and may lead 
lysis. Therefore, cortisone is given with a lip 
level of streptomycin and other antituberculous 
agents, i order to overcome such infections 


Dk. AktHUR Ratko: Does the topical application 
of these substances have an effect on the healing 
process 

Dr. Levine: On the healing of wound 

Dk. RAtKO: Ye I wondered about the healing 
of wounds by first imtention. Is there any ex 


planation tor the different action in wound healing 


urger\ 


Is 


| 


| 


Can you explain why the normal expected response 


modified 


does not take healing 


all, 
process 


thre 


place proce atte 


form an 


is merely 
Whi 


alteration 


of 


should there a ditference betweer 


ol the 


the apparent tilure to affect healing 


De Levine I do not know It 


that 


p sible 


you took cortisone of Fludrocortisone 


put it on the edges of the wound it might interfere 


with its healing, but | doubt that the coneentration 


it gets would be high enough to interfere with the 
normal stimulus to repair. [It seems to be a some 
what different process, for example, than an in 
flammation of infeetion 

Dr. Burton Sonororr: Is there any evidence te 
show that the final fibrosis and searrir gis a chen 
ieal reaction, and does this make it any le nmiore 
or just as likely with the use of the cortisone sub 
STANCES 

De. Levine is very difficult to state Ie 
cause it is not really known. Cortisone has been 
used, for example, in keloids. Some have reported 
benefit; other workers have not seen an Chane 
Cortisone has been given to prevent adhesions in 
the peritoneal cavity to aid in certain a pect ot 
gastromtestinal surgery, but in these areas it} till 
open to investigation, and there are no definite data 
available 

Dr. Loewy: The steroid substances for 
topical use are available in strengths of from 
05% to 2.5% Is there a proportionate differences 


in their local action, or is there a maximum topical 


strength beyond which any increase js not any 


more clinically effective ? 


Dr. Levine: I think that would depend on the 


extent of the reaction and how near you can yet 
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4114 I do not think it 


n error of 100% 


speculation, De Joun R 
Is known here bn 


LINDSAY: In tbrous tissue torma 
tion in case of burns of 11 

up or down any rationale to the 
De Ronexr Hennek: Why has there been sen Dr. Levine: Yes 
itivity mycins when used im combinatior | 
vith cortisone | there a techmecal 


csophagus there 
use of cortisone 


there 1s some rationale 
would say if steroids are 


mediately after the burn, during the 
reaction to the mycm 


is serous exudation and eden 
There are certain inflammator | benefit 


ang 
where corti 
inapl viactoid 
well) On the « 


viven very ¢ 
difference 


senisitivils 


a, there 
I doubt very much if cortisone would hely 
lerwic reaction one will hi 


ve an after the ad tormed 


cortusone 


fibrous tissue | 
In the reactions LINDSAY 
hand, im Arthu 


Could local applications ln 
ulceration dor not 


or would parenteral administration be 
ented De. Levine 
ese inflammato 


phenon 
seem to be pres 


used 
he st 

It would seem that 
difference between 1! to use large parenteral doses bee 


thon would 


you would | 


i\¢ 
suse the ren 
a diffuse one 
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a 
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j 
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News and Comment 


ANNOUNCEMENTS 


American Association for Cleft Palate Rehabilitation.— | |ic lot! 
American Association for Cleft Valate Rehabilitation wall be held at 
Hotel in San Francisco on Thursday, Friday, and Saturday, April 24, 25, and 
This association is composed of medical, dental, and paramedical spec 
Php Department of Otolaryngology, Loniversity Hlospitals, lowa if 


interested in the rehabilitation of persons with cleft lips and palates. D. ¢ 


GENERAL NEWS 


International Voice Conference.— International Conterence, dea 


laryngeal research, physiology, and therapy, was held May 20-22, 1957, in Thome H 


campus of Northwestern University, under the joint chairmanship of Han 
Leden, M.D), and Paul Moore, Ph.D, with the cooperation of 


Universities mm the Chicago area 


representative pron 
Delegates trom 25 foreign countries and the United States represented the 
geal research centers Thirty emht screntin papers covered all aspects ot laryngeal 
The Guest ot Honor, Dr EKeleo Huizinga, Professor of Otolaryngology at 
of Grommeen im The Netherlands, addressed the formal closing ceremomns 
ind once Animal ind Man.” 
same meeting Mr. W. Gould, President of the William and Harriet 
Foundation, announced an annual award for outstanding research im the field of lat 
t recipient of this award was Dr. KO Faaborg-Andersen of Copenhagen, tor ti 


myographic studies of internal laryngeal muscles in humar 
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Be Oks 


BOOKS RECEIVED 


* Magnetic Removal of Foreign Bodies. The Use of the Alnico Magnet in the Recoves 
of Foreign Bodies from the Air Passages, the 


By Murdock Equen, M.D, 
Lawrence Ave., Springfield, Il 
lished simultaneously 
Screntine 


ksophagus, Stomach and Duodenum 
Charles Chomas, Publisher, 301-327 | 
Price, $4.50. Pp. 94, with 119 illustrations. Pul 
in the British Commonwealth of Nations by Blackwell 


Publications, t.td., Oxford, Eneland, by The Ryerson 


and in) Canada 
Press, Toronto, 1957 


Ciba Foundation Colloquia on Endocrinology, Volume X: Regulation and Mode of Ac- 
tion of Thyroid Hormones. by bk. W 


MOB. and Elaine ¢ Millar, A.H.-W.¢ 
vith 114 illustrations Medical Book 
Beacon St, Boston 6. Published im 


ter Place, London W. 1., 1957 


Wolstenholme, O.B.E., M.A., 
Price, $8.50. Pp. 311 
Department, Little, Brown & Company, 34 
England by J. & A. Churchill, Ltd., 104 Glou 


Ciba Foundation Symposium: The Chemistry and Biology of Purines. 
W. Wolstenholme, O.B.E., M.B. B.Ch., 
Price, $9.00) Pp. 327, with 124 


Brown, & Company, 34 


Churehill, Ltd, 104 


by G. 
and Cecilia M. O'Connor, 
illustrations. Medical Book Department, Little 
feacon St., Boston 6. Published in England by J. & A 
(sloucester Place, london W. 1., 1957 


* Practical Otolaryngology. 


ty Gervais Ward McAuliffe, M.D 
Price, $7.00 Pp 


320, with 29 illustrations, MeGraw-Hill Book 


W. 42nd St... New York 36, 1957 


Company, Inc 
* The Rehabilitation of Speech: 


Based upon a Critical Study of Speech 
Merle Ansberry, and Anna ¢ 


table plossat 


of 


Diagnostic and Corrective Procedure 


Disorders. Third Edition. By Robert West 
arr. Price, $7.50. Pp 


trations, chart 
Harper & Brothers, 49 I 16. 1957 


676, with illu 

33rd New York 

* Diseases of the Nose, Throat and Ear. Jenth Edition. By Howard Charles Ballenges 
M.D., F.A.CS., 


and John Jacob Ballenger, M xs M Price 
with 550 illustrations and 11 color plates 


$17.50. Pp. 96% 
lea & Febiger, 
Philadelphia 6, 1957 


Washington Square 


* The Early Diagnosis and Treatment of Acoustic Nerve Tumors. 

M.D., and Arthur A. Pava, M.D 
tables. Charles ¢ Thomas, Publisher, 301-327 Fk 
1957 


By |. Lawrence Pool 
Price, $5.50. Pp. 161, with illustrations, chart 


Lawrence Springtield, 
‘Oral Medicine. Vhird kedition. 
a chapter on Oral ¢ Castighano, B.A., | 
Price, $14.00. Pp. 558, with 391 illustrations (including 
Department, J. Bo Lippineott 


Lester W. Burket, A.B., 


Gordon 


subjects in color) Medical 


ompany, k. Washington 


Philadelphia 5, 1957 
* Topographische Ausdeutung der Bronchien im 
sichtigung des Raumfaktors. 


Rontgenbild unter besonderer Berick- 
Plates 89, 


By Priv.-Doz. Dr. Med. Claus Esse 


illustrations. Georg Thieme Verlay, Herdweg 63 
, Germany, (In the U.S. A. and Canada: Intercontinental Medical 
Corporation, New York 16), 1957 
* Der Hirnabszess. 


tion) Pp 185; 


with 157 
(l4a) Stuttgart N 
took 


Price, $13.80 
individual 


By Priv.-Doz. Dr 
charts and tables 
63, (14a) Stuttgart N 
Medical Bool 


Gserhard Weber 


(not numbered) 
(,ermany 


Price, $7.10 (Paper-back edi 


Georg Thieme Verlag, Herdwey 


1 the U. S. A Intercontinental 


ind) Canada 
Corporation, New York 


16), 1957 
reviewed 


“ay! 
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Directory of Otolaryngological Societies * 


FOREIGN AND INTERNATIONAL 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
(Société Canadienne d’Otolaryngologie ) 
President Dr. Robert TV. Hayes, 42 Cobourg St, St. John, N. B 
Secretary: Dr. Donald M. MacRae, 34 Spring Garden Rd, Halifax, NOS 
Place) Nova Scotian Hotel, Halifax, N.S. Time: June 9-11, 1958 


VENEZUELA OTORHINOLARYNGOLOGY SOCIETY 
Dr. Alfredo Celis Pérez 
Dr. Jests Miralles 


President 


secretary 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 


President Ir lo Ono, Tokyo 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40 
Meeting Seventh International Congress of Bronchoesophagologs 
Place: Kyoto, Japan lime: Sept. 14-16, 1958 


INTERNATIONAL COLLEGE OF SURGEONS, SECTION OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Henry M. Scheer, 522 W. End Ave., New York 24 
Secretary: Dr. Louis Savitt, 3402 W. Lawrence Ave., Chicago 25 


INTERNATIONAL CONGRESS OF AUDIOLOGY 


General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Netherlands 
Place: Leyden, Netherlands 


INTERNATIONAL CourRSE IN PArDO-AUDIOLOGY 


General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Netherlands 
Place: Groningen, Netherlands 


PAN-AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY AND BRONCHO-F-SOPH AGOLOGY 


President: Dr. José Gros, Havana, Cuba. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40 

Meeting: Sixth Pan-American Congress of Oto-Rhino-Laryngology and Bronecho-bsopha 
yology 


Place: Brazil Time: Aug. 12, 195% 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman: Dr. Alden Miller, 500 S. Lucas Ave., Los Angeles 

Secretary: Dr. Hugh A. Kuhn, 112 Rimbach St., Hammond, Ind 

Place: San June 23-27, 1958 


Francisco ‘Time 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Erling W. Hansen, 90 S. Ninth St., Minneapolis 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-lst Ave. Bldg., Rochester, Minn 


AMERICAN BOARD OF OTOLARYNGOLOGY 


President: Dr. Gordon D Hoople, 1100 I. Genesee St, Syracuse 10, N.Y 
Secretary-Treasurer: Dr. Dean M. Lierle, University Hospitals, lowa City 


* Secretaries of societies are requested to furnish the information necessary to keep this 
list up to date 
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AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President: Dr. Walter Hoover, 605 Commonwealth Building, Boston 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Sq., Philadelphia 3 
Place: Mark Hopkins Hotel, San Francisco. Time: May 21-23, 195 
Place lhe Homestead, Hot Springs, Va. Time: March, 1959 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. Harry P. Schenk, 326 S. 19th St, Philadelphia 3 
Secretary: Dr. James H. Maxwell, University Hospital, Ann Arbor, Micl 
Fairmont Hotel, San Francisco Time: May 19-20, 1958 


AMERICAN LARYNGOLOGICAL, KHINOLOGICAL AND OTOLoGICAL Society, INC 
President: Dr. Lawrence R. Boies, University Hospital, Minneapolis 14 
Secretary: Dr. C. Stewart Nash, 700 Medical Arts Bldg., Rochester Ps Fee 4 
Place: Mark Hopkins Hotel, San Francisco, Time May 21-23, 1958. 
Vlace The Homestead, Hot Spring Va lime: March, 1959 


SECTIONS 
Kastern.Chainman: Dr. Chevalier | Jackson, 3401 N. Broad St. Philadelphia 40 
Place: Hotel Warwick, Philadelphia Dime Jan. 9-10, 1958 
Southern.—Chairman: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis, Tenn 
Place: Peabody Hotel, Memphis, Tenn. Time: Jan. 25-26, 195% 
Middle—Chairman: Dr. Francis L. Lederer, 860 N. Lake Shore Drive, Chicago 
Place: Hotel Morrison, Chicago lime Jan. 13-14, 1958 
Western —Chairman: Dr. Ben. R. Dysart, 960 E. Green St., Pasadena 1, Calit 
Place: Beverly-Hilton Hotel, Beverly Hills, Calif. Time: Jan. 18-19, 195% 


AMERICAN RHINOLOGIC SOCIETY 


President: Dr. Walter E. Loch, 9 Beechdale Rd., Baltimore 10 
Secretar Dr. Robert M. Hansen, 1735 N. Wheeler Ave., Portland, Ore 


AMERICAN OToLocicaL Society, INC 
President: Dr. Dean M. Lierle, State University of Iowa, lowa City 
Secretary: Dr. Lawrence R. Boies, University Hospitals, Minneapolis 14 
Place: Fairmont Hotel, San Francisco. Time: May 17-18, 1958 
Vlace Phe Homestead, Hot Springs, Va lime: 1959 

AMERICAN OTORHINOLOCIC SOCIETY FOR PLASTIC SURGERY, IN¢ 

President: Dr. Armand L.. Caron, 36 Pleasant St., Worcester, Mass 
Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16. 


AMERICAN SocreTy OF FACIAL PLASTIC SURGERY 
President: Dr. Irvin J. Fine, 505 New Brunswick Ave., Perth Amboy, N. J 
Secretary: Dr. Samuel M. Bloom, 123 E. 83rd St., New York 28 
AMERICAN SOCIETY OF OPH THALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 


President: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis 3. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Suffalo 2 


OvoscLerosis Stupy Group 


President: Dr. Joseph A. Sullivan, 174 St. George St., Toronto 5, Canada 


Secretary-Treasurer: Dr. Arthur L. Juers, 611 Brown Juilding, Louisville 


Society OF MILITARY OTOLARYNGOLOGISTS 


President: Capt. Walham ¢ Livingood, | N. (MC) 
Secretary-Treasurer: Lt. Col. Stanley 1 Bear, USAF(MC), 3810th USAF Ho 


well AFB, Alabama 


Co 
tal. M 
pita Mis 
a 
74% 


Chair—Uphoistered, reclining $150.00 


Cabinet—Stainiess steel, eight 
drawers with or without com 
piete transilluminator, cautery 
rheostat and transformer, waste 
container, air requiator, gauge, 
tubing and cutoff $115.00 to $195.00 


Light—Telescopic $ 16.50 


Cuspidor—With Suction 


$ 95.00 


Stool—Upholstered, with easy 
running ball-bearing casters 


$ 20.00 


Light Shield $ 5.00 


All equipment shown in the above 
reproduction (with spray bottles, 
stainless steel cotton jars, ready to 
be attached to your compressed air 
system, $531.50 FOB Factory 


Catalogue sent on request 


1901-1905 Beverly Bivd. | SMR Los Angeles 57, Calif 
THE BARTON ENDOTRACHEAL TONGUE BLADE? 


For Modern Oro-Pharyngeal Surgery 


THE BARTON ENDOTRACHEAL TONGUE 
BLADE provides: 


1. An unobstructed airway avoiding hypoxia 


A more pleasant general anesthetic. 


2 

3. No interference with surgical field 

4. Complete protection against tracheobron 
chial aspiration. 


THE BARTON ENDOTRACHEAL TONGUI 
BLADE, an instrument of stainless steel, is 
manufactured in three sizes to fit any patient 


from infant to adult . . . Sizes 28F, 30F, 42F 
All blades fit the Crowe-Davis or similar 
mouth-gags. Set of three $40, Individually 
$15. 


*Barton, R. T.: Instrument for endotracheal anesthesia during oro-pharyngeal surgery. J. A. M. A. 153:1017 
(Nov. 14) 1953. 


The Broton-Hiltra Company 
Box 48324, Briggs Station 


Los Angeles 48. California 
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NEW 


@ COOLER OPERATION 
@ 9 INTENSITIES OF LIGHT 


@ INCREASED SAFETY— 
UNDERWRITERS APPROVED 


Medical men who have tried the new Super Good-Lite 
tell us there's nothing like it anywhere .. . at any 
price! Here's why: The entire unit has been redesigned 
by a group of practicing surgeons to provide a beam 
of light both brilliant and controllable . . . featuring 
nine intensities of light. The headlight construction and 
electrical circuit was designed for cooler operation and 
maximum safety. 


The Good-Lite SUPER Headlight Includes: 
@ Good-Lite parallel beam headlight. 


3 types of bulbs with 3 intensities of light each. 


e 
@ Special Ground lens to intensify light. 
@ 2 mirrors (peep-hole and plain). 


Heavy duty transformer (20 watt) with 3 positions 
and off switch. Fuse in the secondary for your 
safety, 
Molded plastic connections. 
Gray plastic stainproof cords. 
Choice of 5 types of headbands. 

Consult Your Surgical 


Supply Dealer or 
Send Coupon Today 


GOOD-LITE MFG. CO. 
7638 W. Madison %. Forest Park, 


Please send free catalog on Good--tite Headlights to: . 


in 
stainless 


steel 


DANIELS’ 


HEMOSTATIC TONSILLECTOME 


This proven instrument for the 
bloodless enucleation of tonsils is 
now available in stainless steel. 
Improved metallurgy combined 
with mechanical perfection assures 
long life. 


Available in three sizes. Ask 
your surgical supply dealer for il- 
lustrated literature or write. All 
Dittmar-Penn Instruments are 
sold only through recognized sur- 
gical supply dealers. 


Dittmar-penn 


809 WN. 19th St., Phila. 
MANUFACTURERS AND WHOLESALERS 


HEADLIGHT 
| bY GOOD-LITE 
A now \ 
A\ / 1/47, N 


In acute and chronic 


By using the NICHOLS NASAL SYPHON, these cavities 
may be safely and successfully drained of mucopurulent 
material, thus affording prompt symptomatic relief. Used 
and prescribed for more than AO years. Prove its effective- 
ness on your most troublesome cases. Just mail the coupon. 


NICHOLS NASAL SYPHON, INC. MONTCLAIR, N. J. 
Please send details of SPECIAL OFFER “S” without obligation 


ADDRESS 
CITY 


Otoscope Microscope 
As used by Drs. Shambaugh and Derlacki 


for endaural and other surgery. 

Free working distance, 8 inches. Intense illumination parallel 
with line of vision gives bright field of view for stereoscopic 
observation, even in deep cavities. Body has quick changer 
to five magnifications: 6X, 10X, 16X, 25X and 40X. Equip- 
ment also includes | microscope objective (f 200 mm.); 
1 inclined binocular tube for stereoscopic vision; | pair 
focusing oculars 20X; movable floor stand with upright 
column, rotatable arm, counter-weight for microscope, built-in 
transformer for 110-volts, AC, with cable and plug; 4 lamps, 
6-volts, 30 watts; 1 intermediate piece with swivel and ex- 
tension rod, combination type; 1 clamp-on lever and 1 plastic 
cover, 


Supplied complete with sterilizable metal covers for eye pieces and objectives 
and | sterilizable muslin sleeve. 


AU-2910 Complete kach $1,945.00 


WELLER 2 CO. 


330 South Honore Street 
Chicago 12, I''inois 
DALLAS © HOUSTON e LOS ANGELES ¢ ROCHESTER, MINN 
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integrate 
your knowledge 
by reading these 
related specialty 


journals... 


cA VCS 
PAT HOLOGY 


A. M. A. 


EMBLETON 
ENDOSCOPE INDUSTRIAL 


HEALTH 
Phipps & Bird, Ine. announces a new 
Endoscope, consisting of a handle con- 
taining the light source, to which may 
he attached bronchoscopic tubes of any A. M. A. 
desirable size and also laryngoscopes. ° 
The light source is completely reli- Archives of 
able with the intensity many times that 
furnished by the commonly used “grain INTERNAL 
of wheat” lamp. 
The instrument takes advantage of MEDICINE 
the principle of proximal illumination, 
projecting the light beyond the end of ~ 
the bronchoscopic tube so that the en- A. M. A. 
tire trachea or main stem bronchus may iets 
be visualized, but without obstructing rchives of 


the lumen. DERMATOLOGY 


The smaller sizes of the bronchoscope 
tubes are of one piece construction, but ae . . ' 
the two larger ones include extension Designed to save 
tubes sliding inside the fixed tubes. you hours of reading 


These telescoping tubes may however 
be separated completely and only the time through visual pres- 


shorter sections used. The short tubes ide v 
enable the operator to get close to the entauions . . . CO provic € you 


portion of the tracheo-bronchial tree in with timely tps every month 
which he is interested ond results in a 
larger optical image. to place useful information at your 


115 Volts Catalogue 29-00 finger tips, leaving less information 
10 to OO eveles AM 
on your reference shelf. 


Patent Namber 2705561 of September 12, 1955 
Write for subscripti to: 
PHIPPS & BIRD, ine. AMERICAN MEDICAL ASSOCIATION 


Manufacturers & Distributors of Scientific Equipment 535 North Dearborn Street 
P 
Lf, ¥/ 6th & Byrd Streets - Richmond, Va Chicago 10, Ill. 


Dept. (PATH.) 
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No battery replacements = 
light weight handles. 
d cords OF each handle 
scope of use without 


jon cords. 


itt the instrument — it’s 
ady to use. He 
g’ coile 


just 
lighted and re 
place it. +> light goes out. 
Handles for two instruments— — wide 
saves frequent changing © trailing exten> 
heads. @ Binding posts for cord tips. 
| Easily mounted — connect 
thout overloadint regular 110-120 v. AC. 
with rheostat 
voltmeter. No. 745-AT YOUR suRGICAL SUPPLY 
DEALER NOW 00 


5 to 


ance of il 
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| | for your Welch Allyn 
source or y 
diagnostic snstruments 
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and 
Lamps last longet- 


You may save thousands of dollars 


for your company from deafness 
claims and needless accidents 
with an Audivox Audiometer. This 
sensitive instrument to measure 
the hearing power of your em- 
ployees is low in initial cost and 
low in maintenance cost, it’s com- 
pact and light, it’s simple to op- 
erate, and will give years of 
trouble-free, accurate service 


by AUdCIVOX 


SUCCESSOR TO Western Electric HEARING AID DIVISION 


Audivox, Inc., Dept. AO-1, 
123 Worcester St., Boston, Mass. 


Gentlemen: 

Please send me the free folder with detailed information about Audivox 
Audiometers. 

Name 

Firm 

Street 

City Zone State 


WHAT WE KNOW ABOUT ALLERGY 


by Louis Tuft, 12 pages, 15 cents 


FOOD ALLERGY 


by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


ASTHMA AND HAY FEVER 


by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET @ CHICAGO 10 @ ILLINOIS 


FAM 0 U S ) 

alll | SEND COUPON FOR FREE FOLDER! 
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Gals, 
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Of interest to you 

at THE MENACE OF ALLERGIES 


recommend DeVilbiss 
DeVilbiss 
when you prescribe has the right 


instrument for 


TREATMENT FOR the correct 
application 


RESPIRATORY 
INFECTIONS prescriptions. 


2? 


NO. 44 


MEDIUM MAXIMUM POCKET 
VOLUME VOLUME NEBULIZER 
NEBULIZER NEBULIZER RETAIL 


RETAIL RETAIL $5.00 

No. 114 $2.50 $3.50 

ALL PURPOSE ATOMIZER 
‘SPRAYS ANY SOLUTION 


osol 


NO, 15 
ADJUSTABLE TIP ATOMIZER 
FOR NON-CORROSIVE 
SOLUTIONS 


DEVILBISS 


FINE SPRAY ATOMIZER 


SPRAYS ANY SOLUTION 
NO. 119 
ALL PURPOSE 


INSUFFLATOR 
RETAIL... $1.50 


THE DeVILBISS Co. > 


SOMERSET, PA. POCKET TYPE 


POWDER BLOWER 
RETAIL $1.50 


Since 1888 ... three generations of 
physicians have used and 


prescribed DEVILBISS. insufflation 


‘ 
: 
RETAIL. ..... $1.50 
RETAIL. .....$2.00_ 8TOTOHOUR 10 HOUR 
de «RETAN..., $6.95 ky RETALL...... 
NO. 251 


—sforz——— MICROSCOPE 


for Mobilization of Stapes, 
Tympanoplasty and Endotympanic Surgery 


Binocular magnification and dept! 
sttords stereoscopic observation re 
» perceptior of deptt mparable 


sven at 40 


Free working distance, 


4 maqnit 


Brilliant illuminations 


the aht being directe 


Rapid magnification selector 


h rotates the lens drun 


Transformers for photo flash a: 
nour 3 of photo lens syster 
Jther photoqgrapt equipment 
da tandard equipment 
and can be ordered 
je!s supplied with tw a 


with 110-115 volt 


y and 


Microscope, Endaural Surgery, LEMPERT: as 8 12.5 sl f 
istrated $1911.00 


ar tubes 4s 
N-992, bu th by Prof. Wullstein, Not 
$1905.00 

N.992 


slar tubes as 


$1989.00 
N.995 Same as N-994 but, with nocular es. illustrate $1983.00 


N.996 Photographic Lens System and Electronic Flash Illumination for « 
is not supplied with bas microscope, but can be ordered tor delivery wit 


equipment 
separately 


t 4 later date. No tools required tor installatior $ 356.00 


Camera Body, CONTAX II-A: n » came ’ ut the s which is 
the N-996 lens systen 179.00 
20.00 


N.998 Drape, Sterilizable: for «| mode $ 6.00 


4570 Audubon STORZ INSTRUMENT St. Louis 10, Mo. 


: 
the avit whic sn be viewed be 
har f magnification. A char f 
wer does not change the focus distance 
wit 2.5 X ulars tor a range 4, 6 
F 1) X ulars tor a range ot { 6, £9 
snd 40 X. With either the working distance < - 
1 fittings tor 
» bulbs and +. 
N-994 
gs 4.992 
ib 
N.993 Same 
ustrated 
N.994 Sa 
N 
ins: 
mode's ir 
J pe 
N.997 
pa 
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MODEL 15-A Clinical Audiometer 


performs all these diagnostic 
speech and hearing tests: 


Pure tone ait conduction % © Stenger Above threshold audiogram 

with and without masking ® Shifting voice Masking audiogram 

Pure tone bone conduction © Lombard Delayed feedback — with 

with and without masking accessory 

Alternate loudness balance Showers i 

Specdi ~ thee valee Warble tone with accessory 
Audio-surgery with Beltone 


Equal loudness contour, Difference limen Acoustic Bone Probe 


monaural Audiometer Weber Pure tone audiometry with 


a Psycho-Galvanometer. 


If you are now doing or are planning to do 

any of the above tests, you will want to 

place your confidence in this proven unit, 
accepted by leading doctors, hospitals and clinics, 
The advanced design of the Beltone Model 15-A 
Clinical Audiometer is the result of five years 
work by Ralph Allison, pioneer audiometric en- 
gineer, and the Beltone Laboratories. This ex 
tremely versatile unit, Beltone’s finest audiom- 
eter, enables you to perform a// the speech and 
pure tone tests necessary for a complete hearing 
evaluation. 

Two channels, which may be used either inde- 
pendently or mixed, enable signals to be pre- 
sented from both channels into one receiver, or 
into both receivers from one channel. Hither 
white noise or complex noise masking is available 
on the 15-A. Inputs are included for both high and 
low level tape recorders, microphone, phonograph, 
warble tone adapter, P.G.S.R. unit, plus all stand- 
ard audiometric equipment— providing complete 

10-A AUDIOMETER “ facilities for one or two room testing 
Model 10-A Portable Audiometer for : Size: 2244 " wide, 131% ” high, 14” deep 


diagnostic work features easy-to-read W oe OF 
eight: 33 Ibs., including accessories. S78! 
calibrated dials, air and bone conduc igh 4 ’ b 


/ 


tion receivers, masking tone calibrated 
in decibels of effective masking. Only e Mail coupon TODAY for FREE descriptive brochure 


11 lbs. weight. Price-—$350 


Audiometer Division, Beltone Hearing Aid Co., Dept. 9-120 
2900 W. 36th Street, Chicago 22, Ilinois 


Please rush me FREE illustrated brochure that shows how Beltone’s 
5-A Clinical Audiometer gives me complete facilities for hearing 
evaluations 


AUDIOMETERS: “™ 


produced by Address 


BELTONE HEARING AID CO. 
2900 West 36th Street, Chicago 32, Illinois 


City 


| 
/ 
bd ha 
— 


Because cosmetics may provoke or contrib- 
ute to edema of the nasal mucous membrane 
and turbinates, inhalation difficulties and 
other respiratory allergic reactions + «+ * 


* « « many physicians routinely recommend 
the use of Marcelle Hypo-Allergenic Cos- 
metics to protect their treatment of the aller- 
gic patient, Marcelle Hypo-Allergenic Cos- 
metics are compounded according to the 
highest standards of purity, quality and 
safety with known allergens and irritants 
minimized or eliminated. 

Marcelle’s entire line of more than 40 differ- 
ent beauty preparations in a complete range 
of high fashion shades is available in either 
scented or unscented form. 

The original Hypo-Allergenic Cosmetics. 


-HYPO-ALLERGENIC 


COSMETICS 


FOR SENSITIVE AND ALLERGIC SKINS 


For formulae of Marcelle products, testing materials 
or consultation concerning special cases of cosmetic 
sensitivity, write to: 


MARCELLE COSMETICS, INC., 1741 NORTH WESTERN AVENUE, CHICAGO 47, ILLINOIS 


Distributed in Canada by PROFESSIONAL SALES CORPORATION, 2765 Bates Road @ Montreal, Quebec, Canada 
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